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EDITORIAL 


ARLIER this month the 1958 issue of 


Skinner’s “Oil and Petroleum Year 
Book ”’ made its welcome appearance. The 
new edition, larger and more complete than 
ever, contains up-to-date particulars of 1,070 
of the world’s principal companies, a separate 
section giving the names and addresses of 
730 managers, engineers, or agents engaged 
in the industry. The usefulness of the volume 
is enhanced by the inclusion of a series of 
production tables and a buyer’s guide. 





S was noted in the last issue of the 

MAGAZINE two United Nations ex- 
ploratory meetings, one on copper, the other 
on lead and zinc, were held in London last 
month, at the invitation of the United 
Kingdom Government. They were attended 
by representatives of Australia, Belgium, 
Canada, Mexico, Peru, Germany, France, the 
United Kingdom, and the United States. In 
the case of copper a statement issued after 
the meeting said that it was agreed that no 
further intergovernmental action beyond 
improving statistical information was re- 
quired. In the case of lead and zinc proposals 
to restrict exports for a temporary period 
were agreed to be desirable, but further 
meetings are expected later this month to 
consider preliminary reports from all the 
nations concerned. 





TTENTION may be called to some 

interesting remarks made by Mr. Ralph 
D. Parker, Vice-President of the International 
Nickel Company of Canada, in the course of 
a paper before the American Mining Congress. 
This, entitled ‘‘ Exploration Procedure at 
Inco,’’ was delivered before the 1958 Metal 
Mining and Industrial Minerals Convention 
and emphasized that Canada’s rapid surge 
in post-war mineral discovery was attribut- 
able to the use of modern scientific tech- 
niques. The speaker went so far as to say 


that ‘‘ despite many problems the stage has 
been reached where it is possible, with the 
benefit of techniques employing airborne 
geophysics, to locate a diamond drill on an 
anomaly in a new area and be reasonably 
sure that nine times out of ten the anomaly 
drilled was caused by sulphide of some kind.” 
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‘ 


Regarding this as “‘ a good average,”’ he went 
on to warn however that “ nature has proved 
herself a fickle mistress by being very 
generous with barren sulphide. Our records 
show that at least 100 barren sulphide bodies 
occur in most pre-Cambrian areas in Canada 
for every deposit containing economic 
values.”’ While geophysics had made great 
strides in the past ten years it is not by itself 
an assured means to a desired end. Geo- 
logical guidance is required, not only in 
selecting the area but in following up the 
results—a fact that cannot too often be 
stressed. Mr. Parker thought that geo- 
chemistry might assist in the elimination of 
the costly drilling of barren sulphides and 
graphite-magnetite combinations, yet he had 
to confess that in the company’s operations 
a great deal of effort had gone into in- 
vestigating this possibility without securing 
much in the way of positive results. It can 
be categorically stated, he said, that 
their experience in pre-Cambrian areas of 
deep over-burden and in those areas where 
lacustrine clay deposits occur geochemistry 
has proved to be a failure. Here indeed is 
a great challenge “ for a concerted drive by 
the geologist, the geophysicist, and the 
geochemist to produce the third and final 
measuring stick which will ultimately take 
much of the guesswork out of ore finding.” 


The Guides to Ore 


The occasion of the Institution Symposium 
on the future of the British non-ferrous 
mining industry was aptly chosen as suitable 
for the presentation of the Fourth Sir Julius 
Wernher Memorial Lecture. The lecturer 
honoured, Dr. Anton Gray, Mining Adviser 
to the United Kingdom Atomic Energy 
Authority, was also an apt choice, this famous 
mining geologist electing to deal with “‘ The 
Future of Mineral Exploration.”’ Dr. Gray 
was convinced that the consumption of 
metals by the year 2,000 would be con- 
siderably higher than at present ; by then, 
indeed, he thought the demand for the major 
metals might well be double the present 
figure. He said that reserves to meet such 
demands vary and while these might be ample 
in most cases those of lead and zinc, for 
example, seemed dangerously low and the 
future of others was difficult to determine. 
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His view was, however, that by the end of 
the 20th Century the mineral fields known 
at present would “ not be abie to supply all 
the world’s non-ferrous metal needs”’ and 
the speculative effort that had resulted in 
the discovery of known resources by the old- 
time prospector might well have been taxed 
out of existence. Since mining companies at 
present operate under handicap, Dr. Gray 
said, they could certainly “‘ look forward to 
much greater concern in, and control of, 
exploration,’’ which would, however, go on 
from the point from which the prospector 
had left off and it was up to their joint effort 
to discover the new deposits of ore. 

Geological thinking as a guide to ore 
discovery, Dr. Gray suggested, was still in 
uncertain mood and in spite of the geo- 
physical and geochemical aids now to hand 
it was more than ever necessary that, to 
quote Agricola, the miner “ must understand 
the veins, stringers, and seams in the rocks.” 
At present he does not understand and the 
lecturer was becoming increasingly of the 
view that ore deposition was closely connected 
with the metamorphic changes in rocks 
caught up in the processes of mountain 
building. He thought that research along 
such lines might well be the guide mining 
geologists were looking for. “‘ When we know 
how the mountains are built,” said Dr. Gray, 
“we will recognize how the ore deposits are 
formed and the rocks in which to look for 
them.” 


British Non-Ferrous Metal Resources 


As readers will be aware, the Institution of 
Mining and Metallurgy last month conducted 
a symposium on “The Future of Non- 
Ferrous Mining in Great Britain and Ireland.” 
According to plan proceedings were duly 
opened on September 24 by the Hon. R. M. 
Preston, who emphasized the fact that if the 
Government is to be persuaded to take a real 
interest in the future of metal mining in this 
country it will be necessary for the industry 
to show that there are deposits of the requisite 
minerals worthy of attention. To this end, 
then, here was the primary object of the 
symposium—‘‘ to review the mineralized 
areas and discuss the technical and economic 
problems affecting their exploration and 
development ; to make an appraisal of the 
potentialities of the non-ferrous mineral 
industry and to point the way to its revival.” 
In support a series of papers delivered over 






OCTOBER, 1958 195 


the two-day period reviewed past activities 
and prospects in the various traditional 
mining fields, while others were designed to 
initiate discussions on exploration methods, 
economics and finance, mineral ownership, 
and taxation. In conclusion a final summa- 
tion by Mr. A. J. P. Walter suggested a 
“ Pattern for Revival of Mineral Exploration 
in the British Isles.” 

Non-ferrous mining in Great Britain and 
Ireland is, of course, an ancient industry, 
prosperous at times and at others dormant, 
but of sufficient importance over 2,000 years 
to have ensured that most of the known fields 
have had the closest attention from the 
“old men,” craftsmen so skilled that little 
that was mineable now remains in place. In 
the industrial era of the 19th Century there 
were several prosperous periods, but once 
severe competition from overseas areas, where 
mining costs were cheaper and deposits richer 
and bigger, the decline set in. This decline, 
accentuated by the price slump experienced 
in the lean years at the close of the century 
has never been truly halted. Attempts to 
revive the industry have it is true been made 
from time to time, particularly during and 
after the 1914-18 war, but the results ob- 
tained have not sufficed really to convince 
the Government that here was an industry 
worth saving. This then was the problem 
facing those responsible for arranging the 
symposium—the problem of ensuring that the 
Government really appreciates the difficulties 
facing those contemplating the initiation of 
non-ferrous ventures in these islands and 
persuading it that many of these difficulties 
might be eased if more interest were taken 
in what may be our real resources. Following 
each of the two major wars of the present 
century, in each of which mineral supplies 
were urgently needed, a special report was 
presented to the Government reviewing the 
prospects of revival and making recom- 
mendations.! Neither of these, it would seem, 
has been taken seriously to heart and no signs 
are evident that any interest is taken in the 
matter by those in higher places. The steps 
the Government ought to take to improve 
the “ financial climate ”’ so that the industry 
might well bestir itself—by tax concessions, 
by technical encouragement in the way of 


1 Report of the Controller for the Department for 
the Development of Mineral Resources in the 


United Kingdom. London: H.M. Stationery 
Office, Cd. 9184, 1918. 

Report of the Mineral Development Committee. 
London: H.M. Stationery Office, Cmd. 7732, 1949. 
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central research agencies, and by ironing out 
the problems surrounding mineral rights and 
royalties—have been stressed here many 
times before. It is to be hoped that the 
evidence the symposium will provide may 
yet spark off a flame in influential quarters. 

As for the Symposium itself, while its 
success or failure has yet to be assessed, and 
so far there has not been time to judge 
whether it will produce results, it can at least 
be said that the final volume of its pro- 
ceedings, when available, will be a document 
of extreme interest and value. If only 
advantage could be taken of but one of the 
various exploration programmes suggested by 
several experts and a new or extended field 
be opened up, perhaps then the Government 
might well wake up to its responsibilities in 
the matter. What the Dominions can do, 
what the United States can do, what Ireland 
can do—surely we can do also here. 


Lead in the United States 


A recent Mineral Market Report put out 
by the United States Bureau of Mines 1 
reviews the ‘‘ Lead Industry in 1957.” It 
points out that the domestic position in that 
country and also, of course, all over the 
world was dominated by the fact that supply 
continued in excess of consumer demand and 
the cessation or curtailment of stockpiling. 
Lead supplies in the Americas increased 2°, 
during the year to 1,349,000 short tons and 
were 211,000 tons in excess of consumption, 
which declined from 1,210,000 tons to 
1,138,000 tons. Mine production declined 
from 353,000 tons to 338,000 tons and 
secondary metal recovery dropped from 
507,000 tons to 489,000 tons, but imports of 
primary lead increased from 459,000 tons to 
522,000 tons. Combined producers’ and 
consumers’ stocks of lead increased 54,000 
short tons and 100,075 tons of foreign lead 


acquired through barter contracts were 
delivered to the Government’s supplemental 
stockpile. 


These are figures for the United States 
industry, but it is interesting to record the 
Bureau’s assessment of the world position. 
The report under review states that world 
mine production of lead in 1957 increased for 
the eleventh successive year to 2,540,000 tons 
as compared with 2,440,000 tons in 1956. Of 
the larger producers Australia, South-West 


1M.M.S. No. 2817. 
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Africa, the U.S.S.R., Morocco, Mexico, and 
Peru increased output, whereas production in 
Canada and the United States each decreased 
4°. Each of the eight countries produced 
more than 100,000 tons and together supplied 
71°, of total world production. Smelter 
production also increased from 2,370,000 tons 
to 2,490,000 tons in 1957. A Bureau of Mines 
compilation of available information and 
estimates of lead in measured and indicated 
ores gives world reserves of lead at January, 
1957, as 48,818,000 tons. The compilation 
credits North America with 14,618,000 tons 
(Canada 8,033,000 tons, Mexico 3,525,000 
tons, United States 2,910,000 tons, other 
North America 150,000 tons) ; South America 
2,500,000 tons; Europe 13,700,000 tons 
(Eastern Europe 4,600,000 tons, Western 
Europe 9,100,000 tons); Africa 3,500,000 
tons; Asia 2,000,000 tons, and Australia 
12,500,000 tons. 

This Mineral Market Report concludes with 
an outline of a research programme for lead 
and zinc and it is instructive to note how 
much can be done by such an agency to help 
solve some of the problems of the industry. 
The Bureau is already at work on metal- 
lurgical studies to develop improved methods 
for processing complex low-grade lead and 
zinc materials now considered submarginal 
and on mining investigations to improve 
operating efficiency and increase ore extrac- 
tion. Statistical and economic studies to 
supply information needed by Government 
and industry in planning research are also in 
hand. Domestic deposits of oxidized lead and 
zinc, also those containing both sulphide and 
oxidized minerals which cannot be com- 
mercially exploited for want of an adequate 
recovery process, are to remain subjects of 
Bureau research, as are investigations on the 
extraction of lead and zinc from marginal 
and submarginal ores by bacterial action. 
Research is also to continue on ultrasonics 
as a means of producing high-purity zinc, 
while mining methods and cost studies at 
zinc-lead mines in the Central States and 
several Western States are to be made and 
the information obtained compiled for dis- 
semination to the industry. This is, indeed, 
the type of work that a central bureau in 
this country might well undertake and 
provides an example of one of the ways in 
which the Government can be of practical 
help to non-ferrous mining, to which reference 
is made elsewhere in connexion with the 
Symposium of the Institution of Mining and 
Metallurgy. 
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MONTHLY REVIEW 


B. Go_p MINEs are to be invited by the 


Introduction.—Signs are not lacking that 
a recovery in United States business may 
not be long delayed and although there is 
uneasiness over temporary pockets of un- 
employment in the United Kingdom con- 
fidence remains buoyant. Metal prices are 
sustained, the flurry in tin occasioned 
by Russian sales having lasted only a 
brief spell, while copper prices gradually 
harden. 

Transvaal.—The output of the Rand mines 
for August was returned as 1,463,259 oz., 
making with an outside production of 
£6,413 oz., a total of 1,499,672 oz. for the 
month. The number of natives at work in 
the gold mines at the end of the month was 
334,815, as compared with 336,356 at the end 
of July. 

In the report of WINKELHAAK MINEs for 
the three months to September 30 last share- 
holders are informed that while trial milling 
has been continued development westwards 
from No. 3 shaft within the lease area and 
drilling by an associated company outside 
indicate that some such adjustment to the 
southern boundary may be called for in the 
south-western portion of the lease area. 
Accordingly, during the quarter the com- 
pany agreed to enter into a_ prospecting 
contract with CAPITAL MINING AREAS, LTD., 
over an area of approximately 354 morgen 
on the farm Winkelhaak 135 (formerly No. 73) 
adjoining the south-western portion of the 
lease area, a portion of which ground may 
contain reef which could conveniently be 
worked. The contract is to be for a period 
of two years and will provide that the com- 
pany shall have the right to purchase the 
mineral rights (excluding diamonds and coal). 
It was on this ground that the bore-hole 
referred to in the report for the March quarter 
intersected reef at 1,274 ft., assaying 
25:79 dwt. over 22-1 in. A further hole is at 
present being drilled. 

At the extraordinary meeting of WEST 
WITWATERSRAND AREAS held on Septem- 
ber 16 the increase in capital was approved 
and the board authorized to issue the new 
1,484,992 new shares to shareholders of the 
NEw CoNSOLIDATED FREE STATE ExPLORA- 
TION Co. 

Shareholders of NEw 
GoLp MINING, TRANSVAAL 





MODDERFONTEIN 
GOLD MINING 


Estates, RosE DEEP, and MODDERFONTEIN 
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newly-registered CORNER House INVEsT- 
MENT Co. to exchange their holdings for 
shares in the Investment Company. This 
company has an initial authorized capital of 
£5,000, to be increased shortly to {2,000,000 
in shares of {1 each. It will invest funds 
as an when received as expeditiously and as 
favourably as possible. To provide the new 
company with initial working capital, RAND 
MINEs, Ltp., has agreed to subscribe at par 
for 125,000 £1 shares and to arrange loan 
finance up to £200,000. In addition Rand 
Mines has undertaken to offer to the new 
company an interest in any appropriate new 
business in which it may participate. 

The net revenue from the sale of metals 
by RusTENBURG PLATINUM Mines fell to 
£1,537,046 in the year to August 31, a 
figure which compares with £4,480,596 for the 
previous year, while the net profit available 
for appropriation fell to {£739,176 from 
£2,207,843. A statement by the directors 
says that production at the mines was 
drastically curtailed during the year and 
continues at a rate considered to be appro- 
priate to the present level of demand. 
Platinum in considerable quantities was 
exported by Russia during the period under 
review and supplies from that source continue 
to be an important factor in the platinum 
market. 

The directors of the ANGLO AMERICAN 
CORPORATION OF SouTH AFRica, and of the 
GENERAL MINING AND FINANCE CORPORA- 
TION have announced that the two corpora- 
tions are collaborating in the establishment 
of a new company which will take over the 
activities of their existing share transfer 
departments. The company—to be named 
CONSOLIDATED SHARE REGISTRARS—will 
function in Johannesburg and be organized to 
carry out the customary duties of share 
transfer secretaries in all aspects. The com- 
pany is to commence business on January 1, 
1959. 

The accounts of the AFRICAN LAND AND 
INVESTMENT Co., Ltp., for the year to 
June 30 last show a profit of £60,237 and 
£86,813 available, of which dividends, equal 
to 2s. 13d. on the ordinary shares, require 
£26,906. 

Orange Free State.—In the July issue 
reference was made to the proposed merger 
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of LorRAINE GOLD MINEs and RIEBEECK 
GOLD MINING. At the extraordinary meeting 
of Loraine held in Johannesburg on Sep- 
tember 25 it was stated that the need for a 
decision about the company’s future hap- 
pened to coincide with a stage in the develop- 
ment of Riebeeck at which it could be seen 
that there were real advantages in combining 
the two mining units. Riebeeck will benefit 
by reaching production at a much earlier 
stage and by the fact that it will not be 
required to raise the large amount of capital 
funds which, without the merger, would be 
needed. Loraine’s advantage lies in the large 
stake it will acquire in the combined property, 
with the attendant prospects of its developing 
into a profitable mine. Under the terms of the 
merger the management and administration 
of the reconstructed company passes into the 
hands of the ANGLO-TRANSVAAL Group. 

The report of LyYDENBURG Estates, LTD., 
for the year to June 30 last shows a profit 
of £13,740. Of the £77,093 available at 
profit and loss {£5,000 is required for a 
dividend equal to 3d. a share. 

Diamonds.—Earlier this month DE BEERS 
CONSOLIDATED MINEs announced that dia- 
mond sales effected through the Central 
Selling Organization in the nine months to 
September 30 last totalled £45,296,772, of 
which {34,093,561 represents gem stones. 

Northern Rhodesia.—Preliminary figures 
issued by ROAN ANTELOPE COPPER MINEs on 
October 6 show that operations in the year 
to June 30 last resulted in a profit of 
£1,451,879, a figure which compares with 
£4,216,526 for the previous year. A final 
dividend equal to 4d. a share is recom- 
mended. In the year 79,931 long tons of new 
copper was produced. 

Last month NpOLA CopPpER REFINERIES, 
Ltp., announced that owing to the present 
situation on the Copperbelt the official 
opening of the refinery plant, scheduled to 
take place on September 24, had been post- 
poned indefinitely. 

Ghana.—The accounts of the Kwanu 
MINING Co. (1925), Lrp., for the year ended 
June 30 last show a profit of £17,625 and 
£18,765 available, of which a dividend equal 
to 15°, requires £9,565. 

Nigeria.—The operations of NARAGUTA 
KARAMA AREAS during 1957 resulted in a 
loss of £11,294. In the year 135-4 tons of 
tin ore was produced, of which, according to 
the chairman’s review, 36 tons only were 
produced from tin-ore reserves, to which 72 
tons were added during the year. The 
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estimate of proved reserves at December 31, 
1957 (including some 75 tons in respect of 
the Sho underground deposit), was 577 tons, 
compared with 541 tons at December 31, 
1956. With regard to this estimate the 
ground which covers the addition during the 
year of 72 tons forms part, the chairman 
says, of the pegmatite deposit. 

Tanganyika.—A circular to shareholders 
of the ZAMBESIA EXPLORATION COMPANY and 
KENTAN GOLD AREAS issued earlier this 
month gives notice of a proposed merger 
between the two companies. The directors 
of Kentan are to submit a proposal for 
capital reconstruction whereby the present 
capital will be written down from £1,000,000 
to £333,333 by writing down the 1s. shares 
to 4d. The resulting 4d. shares would then 
be consolidated into shares of 1. each. 
Subject to this reconstruction being approved 
and sanctioned by the High Court the board 
of Kentan Gold Areas proposes to offer a { 
for £ exchange of shares to the shareholders 
of Zambesia Exploring. This offer will be 
subject to Capital Issues Committee consent 
and to acceptance by the holders of at least 
51%, of the share capital of the Zambesia 
Exploring Company. The directors of both 
companies recommend the re-arrangement 
as likely to lead to better dividend 
prospects. 

In the June quarter ALAMASI, LTD., treated 
57,205 loads of ground and recovered 3,229-5 
carats of diamonds. 

Australia.—Cabled advice from Melbourne 
is to the effect that BROKEN HILL SouTH 
has announced that the consolidated net 
profit of the company and its subsidiaries 
for the year ended June 30, 1958, after 
providing for taxation and New South Wales 
Mining Royalty was £611,085, as compared 
with £1,969,430 for the preceding year. The 
fall in profit is attributed to the sharp 
decline in lead and zinc prices experienced 
throughout the period and _ which. still 
persists. A working loss of £152,000 on 
production of the year from the mines at 
Broken Hill was incurred, but the realizations 
during that period of metals produced in the 
preceding year converted this loss into a net 
surplus of £215,000. 

NorTH BROKEN HILL reports a profit of 
£512,827 for the same year. 

It is reported from Melbourne that MARY 
KATHLEEN URANIUM is making a_ public 
offer of 150,000 ordinary shares of 2s. 6d. 
each at 25s. in order to qualify for listing. 

Preliminary figures issued by the Mount 
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LYELL MINING AND RAILWAY COMPANY 
show that operations in the year to June 30 
last resulted in a profit of £365,142. In the 
year the concentration plant treated 2,006,788 
tons of material for a production of 47,155 
tons of concentrates, which assayed 22-78% 
copper and contained 10,420 tons of recover- 
able copper. The blast-furnace operated for 
291 days, smelting 46,708 tons of concentrates 
and 210 tons of precipitates for a production 
of 10,616 tons of blister copper. The electro- 
lytic refinery produced 10,069 tons of cathode 
copper. No re-calculation of the West Lyell 
ore reserve was made in the year. At June 30, 
1958, the reserves were estimated to total 
41,319,000 tons assaying 0-74°, copper. 

New Zealand.—The report of CLUTHA 
RIVER GOLD DREDGING for the year ended 
March 31 last shows a profit of £8,193. With 
the sum brought in there was {12,331 avail- 
able, of which a dividend equal to 5% 
requires £4,792. Dredging operations in the 
year yielded 6,127 oz. of gold. In his state- 
ment accompanying the report and accounts 
the chairman says that the dredge has worked 
out more than half of Block 2 and that out- 
puts for the current year have been rather 
lower than were expected. It is hoped to 
continue operations to reach Block 5, which 
is shown by boring to be considerably richer 
than Blocks 1 to 4. The dredge should reach 
this block in approximately a year and Block 
5 is adjacent to the Fraser River, near the 
mouth of which good results were obtained 
in September, 1940. 

New Guinea.—In the year to May 31 last 
BuLOLoO GOLD DREDGING treated 5,456,900 
cu. yd. of ground and recovered 23,939 oz. of 
gold. One dredge, No. 5, and the sluicing 
equipment were operating in the year and 
No. 5 dredge now has been turned up valley, 
where finally it will dig ground of higher but 
still moderate value. The net profit for the 
year is estimated at $475,000. This compares 
with a net profit of $966,505 for the previous 
year. 

Malaya.—Last month shareholders of 
MALAYAN TIN DREDGING and KRAMAT 
PULAI were informed that the first-named 
company, which already holds 85,333 shares 
of 3d. each in Kramat Pulai had offered to 
buy the remainder—314,667 shares—at a 
price of 1s. 6d. a share plus the allotment 
of one 5s. share in Malayan Tin for every 
three Kramat Pulai shares. The circular 
issued points out that Kramat Pulai has 
prospected and proved a substantial area 
of low-grade mining land at Kampong Binjai, 
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which adjoins the property of Malayan Tin 
and that a lease of the land has been approved 
by the Malayan Government. Because of its 
low value, it is said, it would not be an 
economic’ proposition to construct a new 
dredge to work this land nor to dismantle 
and re-erect an existing dredge on it. It 
could be mined by one of the large dredges of 
Malayan Tin when conditions warrant its 
exploitation. 

In a supplementary statement at the recent 
annual general meeting of KENT (F.M.S.) 
Tin DREDGING the chairman said that for 
the last quota period of 1958 permitted 
sales were to be further restricted to 43% 
of the average tonnage of tin ore produced 
in a comparable period during the years 
1953-57. Under the conditions obtaining 
it had not been possible to operate the dredge 
at a profit and the directors had decided to 
dock the dredge and to place the property on 
a care and maintenance basis. Negotiations 
were proceeding in regard to the production 
of the company’s quota within the group. 

Earlier this month shareholders of HONG- 
KONG TIN were informed that in view of the 
continued low rate of permissible sales the 
board had decided that it will be in stock- 
holders’ best interests for the dredge to shut 
down immediately and for the property to 
be placed on a care and maintenance basis. 
Negotiations were proceeding in regard to 
the production of the company’s quota 
within the group. 

India.—In his address at the annual 
meeting of the INDIAN COPPER CORPORATION 
the chairman said that in 1957 the ore 
obtained from prospecting development had 
materially assisted towards increasing pro- 
duction. They had added appreciably to ore 
reserves, which now stand at 3,850,757 short 
tons, as compared with 3,424,594 short tons 
at the end of the previous year. At Mosa- 
boni—the main producing mine—they were 
now working at a depth approaching 3,000 ft. 
from the surface and, provided the ore 
persists, the working depth would progres- 
sively increase. To maintain production 
numerous technical problems of considerable 
magnitude had to be overcome and the pro- 
spect of increasing costs for the extraction of 
the copper ore had to be faced. 

Canada.—Shareholders of the QUEBEC 
Ascot COPPER CORPORATION have been in- 
formed that arrangements have been made 
to acquire control of a new nickel-copper 
prospect, situated close to existing transport 
facilities, where ‘‘ geological conditions are 
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deemed very favourable for the deposition of 
commercially important base metal ore 
bodies.” The property is located in the 
western part of Range VIII, Beauchastel 
Township, Quebec, and lies approximately 
12 miles due west of Noranda. The results 
of this preliminary work have shown that 
copper-nickel values exist over good widths. 
The company is planning a detailed geological 
and geophysical survey of the claim 
holdings. 

Cyprus.—In a recent circular shareholders 
of EsPERANZA COPPER AND SULPHUR were 
informed that the Limni plant was now 
producing a secondary pyrites product and a 
stock had been accumulated of 17,000 tons, 
assaying 47%, sulphur and 1-7% copper. 
Trial cargoes had been delivered which, if 
found satisfactory to the consumer, may 
result in further sales this year. Small 
pockets of ore had been encountered around 
Kinousa, but no large ore-body yet been 
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discovered. Drilling and geophysical work 
continued where local conditions permit. 

Portugal.—The accounts of BERALT Tin 
AND WOLFRAM for the year ended March 31 
last show a profit of £104,337 and £524,210 
available, of which dividends equal to 90% 
required £171,293. The report states that 
the board had decided to restrict monthly 
production of wolfram to the quantity 
required to meet the company’s contractual 
obligations and to expand the production of 
tin concentrates. As a result of this policy 
monthly production of wolfram was reduced 
from about 180 tons in the early months of 
the period to a little over 100 tons by the 
end of the year and the monthly production 
of tin concentrates was increased from about 
25 tons to about 50 tons. Total production 
of wolfram and tin concentrates during the 
year was 1,830 tons and 396 tons respectively, 
as compared with 2,301 tons and 169 tons in 
1956-57. 








DIVIDENDS DECLARED 
+ Final 


(Less Tax unless otherwise stated.) 


* Interim 


* African and European Investment Co. 
able Nov. 13. 

*Anglo American Corporation of South Africa.— 
2s., payable Nov. 13. 

* Ayer Hitam Tin Dredging.— 5%, , payable Nov. 14. 

*Blinkpoort Gold Syndicate.—lIs. 7$d., payable 
Nov. 6. 

Broken Hill Proprietary Co.—Half-yearly 10d. 
(Aust.), payable Nov. 26. 

tBroken Hill South.—2s. (Aust.), payable Dec. 2. 

Capper Pass and Son.—2%,, payable Nov. 21. 

+Chenderiang Tin Dredging.—3d., payable Nov. 28. 

*Consolidated Tin Smelters.—7}°,, payable Nov. 1. 

*De Beers Consolidated Mines.—Def. 4s., payable 
Nov. 1. 

+Falcon Mines.—6d., payable Nov. 7. 

*General Mining and Finance Corporation.— 10%, 
payable Dec. 4. 

*General Tin Investment.—8”%,, payable Nov. 5. 

+Gold Estates of Australia (1903).—100%,. 

*Great Boulder Gold Mines.—6d. (Aust.), payable 
Nov. 28. 

tHarmony Gold Mining Co.—1s., payable Nov. 6. 

*H.E. Proprietary.—10°,, payable Oct. 17. 

*Kamuning Perak Rubber and Tin.—50°%,, free of 
tax, payable Nov. 5. 

*Kinta Tin Mines. 

+Kwahu 
Oct. 24. 

*Malayan Tin Dredging.—4d., payable Nov. 25. 

+Mount Lyell Mining and Railway.—ls. 3d. 
(Aust.), payable Oct. 25. 
+North Broken Hill.—50°,,. 
tNorth Kalgurli (1912).—25°,, payable Nov. 27. 


-ls., pay- 


124%, payable Oct. 31. 
Mining Co. (1925).—15%, payable 


+Roan Antelope Copper Mines.—4d., payable 
Dec. 13. 

*St. Helena Gold Mines.—ls. 1d., payable Nov. 6. 

tSouth African Torbanite Mining.—1(0°. 

fSouthern Kinta Consolidated.—52}°,, payable 
Oct: 31. 

*Southern Malayan Tin Dredging.—4d., payable 
Nov. 21. 

t+Southern Tronoh Tin Dredging.—3d., payable 
Nov. 5. 

*Sungei Way Dredging.—5%,, payable Oct. 15. 

{Tanganyika Concessions.—2s. 3d., payable 
Jan. 30. 

*Tanjong Tin Dredging.—10%, payable Oct. 31. 

*Tronoh Mines.—4d., payable Nov. 7. 

+Yarra Falls.—4°%,, payable Oct. 22. 





METAL PRICES 
Oct. 9. 
Aluminium, Antimony, and Nickel per long ton; 
Chromium per |lb.; Platinum per standard oz. ; 
Gold and Silver per fine oz. ; Wolfram per unit. 
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Lithium : 
Its History and 


Growing Importance 


M. Schofield, ™.A., B.Sc., F.R.LC. 


After one and a half centuries of lithium 
history this lightest of all metallic elements 
is now attracting considerable attention in 
industry and in military research. Lithium 
metal, one of the first to undergo fission at 
the hands of the physicists, is apparently an 
essential in the manufacture of the hydrogen 
bomb, possibly as lithium deuteride. While 
the “lithium 7”’ isotope may also be used 
in control rods for fast reactors when enclosed 
in thin tubes of beryllium or other suitable 
sheaths there is another example of military 
significance, for example, in lithium hydride 
which has changed from a portable source of 
hydrogen in World War II to an intermediate 
in the production of missile fuels. Since 
lithium is also invaluable in peace-time 
nuclear power production, while compounds 
such as lithium hydroxide have been widely 
adopted in commerce, it is not surprising that 
an intensive search for new sources of lithium 
ores is in evidence. The search has been 
successful in North Carolina and in Southern 
Rhodesia, where Bikita Minerals (Private), 
Ltd., associated with American interests, is 
mining a high-grade lepidolite of uniform 
quality. 

To appreciate the remarkable rise of 
lithium in this decade brief references to 
lithium history are relevant. The French 
chemist Vauquelin began the story by 
discovering a “ gap”’ in his analysis of the 
mineral spodumene, an unaccounted-for frac- 
tion of 9-5°% which should have brought him 
credit for discovering a new element. In 1818 
Arfwedson discovered the new alkali metal 
or element, yet it was left to Humphry Davy 
finally to prepare the first tiny bead by the 
electrolysis of lithium chloride. A century 
ago Bunsen and Matthiessen prepared the 
metal in quantity sufficient for full examina- 
tion, yet apart from the use of lithia spa 
waters for gout the element found little use 
outside the laboratory. To mention lithium 
spring-waters it is interesting to recall how 
Bunsen found 295-2 mgm. per litre in Baden- 
Baden waters, a record which was outbid by 
the 372 mgm. figure found in waters from the 
Wheal Clifford mine at Redruth, Cornwall. 
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Some notes on an 
element now realized 
to be of great 


versatility 











With spa waters declining in favour it 
looked as if lithium, no longer a “ rare”’ 
metal since lithium estimates show there is 
double the proportion that there is of lead 
in the earth’s crust, would find application 
chiefly in the metallurgical field. Lithium- 
calcium alloys became of outstanding value 
in preparing very pure high-conducting 
copper, for example, since in producing both 
copper and bronzes it was found that from 
0-01% to 0-02% lithium was superior in 
effecting degasification. Lithium increases 
greatly the fluidity of such metals while 
helping to attain grain refinement in certain 
bronzes. Before the war Germany produced 
some lithium from South-West African 
amblygonite while during the war she had 
to rely on tungsten-tin mill tailings from the 
Zinnwald. This interest came when Germany 
developed two zinc-base alloys with lithium 
and also when lithium was found invaluable 
in lead-bearing alloys such as “‘ Bahnmetall,”’ 
containing 0-04° lithium and in substitutes 
for tin-base bearing alloys. 

This phase of developing lithium in metal- 
lurgy continued with lithium appearing in 
aluminium-zinc alloys and in magnesium for 
increasing strength, with lithium-silver solders 
for brazing tungsten-copper electrical con- 
tacts, and with lithium additions to 18:8 
stainless steels to increase the yield-point, 
strength, and hardness as well as to improve 
machinability. 

As for the free metal in contrast to every- 
day applications in alloys, lithium as an 
alkali metal, rather like calcium in some 
respects, has no metallurgical uses but is 
essential for special applications just as it is 
in reactors. Thus its high affinity for oxygen, 
this being greater than in the case of any 
other element, enters not only into degasifica- 
tion of molten metals but for production of 
inert furnace atmospheres from coal gas, an 
innovation developed by the Lithium 
Corporation of America. The metal also 
serves to eliminate traces of impurities in 
helium or argon when these inert gases are 
required in a state of high purity in industry. 
Lithium also offers first-rate properties as a 
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heat-transfer medium with a range up to 
1,330° C. as compared with 880° with the 
better-known sodium metal; yet, as with 
lithium suggested as cooling medium in 
industry, a difficulty may lie in its corrosive 
characteristics. 

A striking application of lithium metal is 
in organic synthesis, the metal being produced 
in the form of wire, ribbon, or lithium shot. 
Not only is it useful in condensation reactions 
and in place of magnesium in Grignard 
reactions but also in the production of the 
hydride which in turn is used for that 
versatile and powerful reducing agent lithium 
aluminium hydride. 

Before reviewing new developments in the 
use of lithium ores and in extraction of the 
metal a summary of industrial compounds 
of importance will serve to indicate the ever- 
increasing demands for non-military pur- 
poses. Lithium hydroxide has applications far 
beyond the oft-quoted use in alkaline storage 
batteries of the nickel-iron type in which 
improved capacity is claimed for its inclusion. 
In contrast to sodium hydroxide LiOH is 
not deliquescent ; hence it has found wide 
use for carbon dioxide removal in confined 
working spaces. The hydroxide is also highly 
valued in multi-purpose lithium greases, 
which have wide temperature ranges and 
first-rate water resistance and stability. In 
this application greases containing lithium 
soaps formed from free fatty acids seem 
preferred to adding the lithium soap directly. 
Lithium citrate in tonic beverages, lithium 
chloride in electrical batteries for low- 
temperature use, lithium bromide for air 
conditioning and controlling humidity (as 
alternative to the chloride), and lithium 
fluoride in welding fluxes and in ceramics— 
such are but a few examples of lithium salts 
in commerce. In the ceramic field lithium 
carbonate dominates other lithium salts in 
new developments although ground petalite 
ore is used in some cases without further 
treatment. In porcelain enamels and in 
ground coats and cover-coats on steel or 


aluminium it imparts improved bonding 
properties and enables a_ lower firing- 


temperature to be used. In glazes and special 
lithium glasses Li,O introduced as carbonate 
not only improves stability but lowers expan- 
sion coefficients, the carbonate being neces- 
sary for glasses where impurities in ground 
lithium minerals cannot be tolerated. Low- 
temperature glazes and glasses usually include 
some lithium whenever a lower fusion tem- 
perature is desired. 
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With such versatility shown by lithium in 
industry, apart from its applications in the 
military and atomic fields, the question of 
resources of lithium minerals takes on a new 
significance. Since 1898 spodumene or 
lithium-aluminium silicate has been mined 
in the United States while a few years later 
lepidolite or lithia mica began to be mined 
in California followed by amblygonite, an 
ore which is a fluorophosphate of lithium, 
aluminium, and sodium. Then came appreci- 
able tonnages of lepidolite from New Mexico, 
while the discovery of considerable deposits 
of spodumene in North Carolina, together 
with the recovery of large quantities of 
lithium from the brines of Searles Lake, 
California, all combined to make the United 
States richly endowed with lithium ores 
60 years after that first spodumene mining 
in the Black Hills of South Dakota. 

With Germany producing small quantities 
of lithium from South-West Africa in pre-war 
years it is interesting to note to-day’s 
deposits of high-grade lepidolite, estimated 
to be several hundred thousand _ tons, 
recoverable by open-cast mining and yielding 
4% lithium oxide. Petalite, a lithium 
aluminium silicate, and amblygonite are also 
found in considerable tonnages in this region. 

Lithium minerals were worked in the early 
years by hand picking but the rapid expan- 
sion in output has brought production 
of mineral concentrates by dense-media 
separation or even more effectively by froth 
flotation which can yield concentrates with 
from 4% to 6% Li,O. 

Among extraction processes for preparing 
commercial lithium salts that using a sul- 
phuric acid extraction of lithium from 
spodumene has proved most fruitful. The 
spodumene is concentrated, the product 
being heated first to 1,000°C., cooled and 
finely ground, and then heated with sulphuric 
acid, the lithium sulphate being converted 
to the carbonate by use of soda ash. As for 
production of the free metal for uses outlined 
above, the classical electrolytic process first 
used by Bunsen has no rival from the 
economic point of view, a result to be 
expected in view of the universal method of 
extracting alkali and alkaline earth metals. 
The procedure is rather like the electrolytic 
process for magnesium, a fused bath of 
lithium and _ potassium chloride _ being 
normally used unless high-purity lithium 
metal is required in which case fused lithium 
chloride alone has to be adopted. 
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Geology 


at Geneva’ 


C. F. Davidson ” 


United States of America 

At the First United Nations Conference 
on the Peaceful Uses of Atomic Energy in 
1955, the magnitude and importance of the 
contributions from American geologists much 
exceeded the presentations from all the rest 
of the world. Within the last three years, 
much of the geological effort in the United 
States has been directed towards “ tidying- 
up” operations, and thus outstanding new 
scientific developments were not to be 
expected. Nonetheless, American contribu- 
tions to the Second Conference included some 
entirely new concepts of ore-genesis, deriving 
from practical experience, which seem likely 
to facilitate the discovery of uranium 
deposits in other countries. 

Of these new concepts, quite the most 
remarkable is that “there is an empirical 
relationship between many uranium deposits 
and certain oil- and gas-type structures, 
particularly anticlines and domes, and with 
occurrences of natural gas, petroleum, and 
petroliferous materials.” Thus, at the 
Palangana salt dome in Texas (lig. 1) 
a deposit of over a million tons of uranium 
ore has been discovered in sands overlying 
the cap-rock, these same sands _ having 
previously (in 1928-29) yielded 6,600 barrels 
of oil. The uranium mineral, identified by 
X-rays as uraninite, is present as a thin 
black coating on the sand grains and is 
associated with colloform pyrite. 

Similarly in the Gas Hills region of central 
Wyoming one of the most important uranium- 
producing districts in the U.S.A., with 
reserves exceeding 7,000,000 tons of ore at 
0-25°,, U,Oxg, issited on an oil- and gas-bearing 
structure in which the hydrocarbons are 
closely associated with uranium mineraliza- 
tion. About a dozen comparable occurrences 
are on record where extensive uranium de- 
posits are situated on the crests of small oil- 
producing anticlines or in other associations 


' Concluded from the September issue, p. 142. 
Professor of 
St. Andrews. 
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with petroliferous strata. The immense ore 
deposits at Ambrosia Lake, near Grants, 
New Mexico, where known reserves are 
around 33,000,000 tons at 0-34°, U,Qxg, are 
located in a dome which, from the abundance 
of ‘‘ dead oil”’ or asphaltite, is regarded as 
a stratigraphic trap whence migrating oil 
has been lost as a result of later faulting. 
Deposits of metals other than uranium, 
notably lead, zinc, and red-bed copper ores, 
are to be found in similar settings. Some 
60°, of the known uranium reserves in the 
United States are located on such anticlinal 
structures. 
This association of uranium with oil and 
gas may be merely fortuitous, the metallic 
ores and the hydrocarbons being of dissimilar 
origin though with a distribution pattern 
controlled by the same structure. But the 
considerable success which has followed the 
practical use of this relationship as a guide 
in exploration for ore has tended to 
strengthen the view that there is some 
fundamental genetic connexion between 
uranium and oil. Perhaps crude oil removes 
uranium from ground-water solutions by 
solvent extraction, some of the oil being 
polymerized to asphaltite or thucholite by 
radiation and the uranium retained in these 
viscous hydrocarbons when the migrating 
oil moves on. Perhaps the “ sour ’’ (H,S) gas 
found in these oil districts plays a large part 
in the precipitation of uranium. Perhaps the 
reaction of uraniferous solutions with oil-field 
waters may precipitate uranium even in 
environments where no oil and gas are 
present. Whatever the explanation, one can 
confidently predict that this mating of 
uranium geology with oil science will fertilize 
much new knowledge. Already it can be 
asserted, concerning the problematical 
asphaltites and thucholites which have long 
puzzled mineralogists, that “‘ the available 
data concerning the uranium-bearing carbon- 
aceous mineraloids suggest that they have 
formed from organic esters, acids and related 
substances associated with petroleum ; and 
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Fig. 1.—Diagrammatic Cross-Section of the Palangana Salt Dome, Duval County, Texas. 
(From paper by R. T. Russell.) 


that their original structure and composi- 
tions have been systematically altered because 
of radiation damage.” 

Among the many other geological contribu- 
tions from the United States were important 
works reviewing the distribution pattern of 
American uranium deposits in relation to the 
lithofacies of sedimentary rocks, to the 
nature of present and fossil ground-waters, 
and to the distribution of feeder structures, 
hydrothermal alteration, and mineral zones. 
Several accounts of the more recently dis- 
covered deposits were presented. One small 
deposit of a new kind, the Ross-Adams mine 
near Ketchikan, Alaska, is a fusiform body 
enriched in uranothorianite and uranothorite 
which forms a local facies of an alkali 
granite ; from this there has been a produc- 
tion of around 15,000 tons of ore, believed to 
average 0-80°, U,O,, since mining began 
in July, 1957. 

Italy 


Important Italian contributions to the 
geological sessions of the Conference were 
published contemporaneously by the Comi- 
tato Nazionale per le Ricerche Nucleari in 
a large volume of research papers (Studi e 
Ricerche della Divisione Geomineraria, vol. i, 
2 parts, 800 pp., Rome, August, 1958). 
Systematic explorations for uranium in 
Italy did not begin until 1954, but to-day 
more than 60 geologists, prospectors and 





technicians are engaged in these studies. 
Several workable occurrences of disseminated 
pitchblende ores and many large radio- 
activity anomalies have lately been found in 
the Italian Alps, almost all in arkoses, 
sandstones, and volcanic tuffs of Permian 
or Permo-Triassic age. 

In the Maritime Alps, discoveries have 
been made at Rio Freddo by Monte 
Besimauda and Bric Colmé south of Cuneo. 
In both cases tectonized volcanic tuffs and 
ignimbrites of Permo-Triassic age are over- 
lain by arkoses and quartzites. Pitchblende 
mineralization with sulphides and carbon- 
aceous matter occurs as lenticular dissemina- 
tions at definite stratigraphical horizons just 
below the arenaceous sediments. It is 
believed that the uranium was leached from 
the porphyries and tuffs and deposited from 
ground-water solutions in beds rich in 
organic matter at a period pre-dating the 
Alpine metamorphism ; and that during the 
orogeny the uranium and other metals were 
reworked and mobilized. Somewhat similar 
deposits have lately been found in the 
French Alps. 

Rather different and apparently richer 
mineralization has been explored in the 
Val Daone and Val Rendena districts of 
western Trentino. Here the ores occur as 
uraniferous and’ carbonaceous horizons in 
Permian sandstones, some of which have 
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been contact-metamorphosed by granodiorites 
of Alpine age. The pitchblende is accom- 
panied by pyrite, chalcopyrite, arsenopy- 
rite, and galena. It is concluded that the 
mineralization is of sedimentary origin, 
deposited in the sandstones from ground- 
water solutions, and that there was a 
neoformation of pitchblende and sulphides 
during diagenesis and in the Alpine 
dynamo-metamorphic transformations. Age 
determinations support the view that the 
uranium is Hercynian and since no significant 
increase in lime or alkalies is to be found in 
the ore horizons it is concluded that the 
mineralization cannot be hydrothermal. On 
the other hand the presence of disseminated 
uranium ores within both marine and 
continental strata, particularly at Valle 
del Preit in the axial zone of the Cottian 
Alps, is difficult to interpret on any pene- 
syngenetic hypothesis. Further studies on the 
nature of the carbonaceous matter and on 
the isotopic composition of the associated 
galena may shed light on the genesis of 
the ores. 

An interesting side-issue arises from the 
Italian researches. As seen in polished 
section (and as vividly demonstrated at 
Geneva in a_ photomicrograph enlarged 


3,800 times) the form of the pitchblende in 
the arkosic ores is exactly comparable to 
that of the pitchblende (uraninite) in the 
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Witwatersrand and Blind River bankets 
(Fig. 2.). ‘‘ The normal aspect is more or 
less perfectly oolitic, the individual spheroidal 
grains are isolated one from another and 
evenly dispersed throughout the cement of 
the sandstone.”’ But the diameter of these 
pitchblende “ spherulites ”’ is here uniformly 
around 0-01 mm., a value far below the 
limits of rounding which can be attributed 
to attrition. These observations confirm the 
view that the rounded form of the pitch- 
blende particles in the bankets, interpreted 
by certain mineragraphers as evidence of 
detrital origin, is no more than a common 
habit arising from mineralogical reconstruc- 
tion of a disseminated ore during conditions 
of metamorphism. 


India 


The Atomic Minerals Division of the 
Indian Department of Atomic Energy has 
for some years been busy in the execution 
of a research programme initially outlined 
in 1947, embracing: (a) an appraisal of the 
monazite resources of the beaches _ of 
Travancore and of other parts of the coast 
of India; (b) an investigation of the 
Singhbhum copper belt for workable deposits 
of uranium; and (c) an evaluation of the 
resources of beryllium in Indian pegmatites. 
The evaluation of the beach sands of Kerala 
(formerly Travancore) suggests the presence 


Fig. 2.— 
** Pseudo-detrital ”’ 


Pitchblende : 










Grains 0-01 mm. 
diameter, 1,000 : 
Reflected light, oil 
immersion: Val Rendena, 


















Italy. (From paper by 
M. Mittempergher.) 
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of 1,400,000 tons of monazite within workable 
deposits already examined. This figure 
provides a striking confirmation of the rough 
estimates made by Coates many years ago. 
Additional leaner resources have lately been 
studied along the east coast of India. 

As expected, researches in the Singhbhum 
copper belt have revealed the presence of 
significant uranium mineralization and two 
bodies respectively at Jaduguda and 
Keruadungri have been found’ each 
possessing an “ ore ”’ reserve of the order of 
2,000,000 tons. The grade of the disseminated 
uraninite mineralization is however low, in 
the range 0-05°, to 0-10°,, U,0,. Somewhat 
similar low-grade deposits have been dis- 
covered at Umra, near Udaipur in Central 
Mewar, again in shales associated with 
copper mineralization ; but here’ the 
disseminated ore-bodies are lenticular and 
seemingly lack good continuity in depth. 

By far the most noteworthy achievement 
of the Atomic Minerals Division since its 
formation has been the entirely new discovery 
of very large placer deposits of monazite, 
associated with columbite-tantalite, over an 
extensive inland area in Bihar and West 
Bengal. The mineralized region is part of 
a great peneplane on the north-eastern 
flank of the Indian shield, over which much 
of the alluvium gives radiometric readings 
upwards of two or three times background. 
Although the average heavy-mineral content 
of the sands is only 2% to 4%, roughly one 
quarter of the total heavies is monazite. 
In an initial test area of 130 square miles the 
aggregate monazite resources in surface 
sands seem to exceed the potentiality of the 
Keralan beaches. Exploration is far from 
complete and studies of the adjoining 
sectors are still in progress; but it seems 
possible that detailed mapping may reveal 
the greatest reserve of thorium ore to be 
discovered since atomic energy projects 
were initiated. Whether thorium from this 
source will be able to compete with by- 
production from Canadian uranium mines 
is another question. 

The present output of beryl in India is 
said to be in the range 1,000 tons to 3,000 tons 
per annum. An export embargo was enacted 
in 1946, since when much of the output has 
been stock-piled. It has been announced that 
a factory for manufacture of beryllium metal 
and beryllium oxide of reactor purity is 
expected to be in production by 1959. 
In large part beryl mining is tied up with 
mica production, in which India leads the 
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world. Detailed prospecting in Southern and 
Central India is considered likely to extend 
the known potentialities. 


South Africa 


Despite the important role which uranium 
plays in the economy of South Africa, 
no official geologist from that country was 
present at the Congress and a promised 
contribution on the geology of South African 
uranium did not materialize. A _ review 
presented on the thorium and rare earth 
minerals throughout the Union included an 
account of the Van Rhynsdorp monazite 
deposits, which are high-grade hydrothermal 
lodes of monazite and apatite replacing 
Archaean granitic gneisses. Reserves have 
been estimated at 250,000 tons of crude ore 
carrying between 3%, and 6% ThO,. Many 
other occurrences of no great economic 
interest, in veins, pegmatites, and dissemina- 


tions, are recorded from western Cape 
Province and elsewhere. At the Palabora 
carbonatite, uranothorianite occurs with 


copper mineralization; but the very ex- 
tensive reserves (indicated by exploration 
to 600 ft. to 700 ft. depth, with one bore-hole 
to 1,893 ft.) grade no higher than 0-5 to 1-0 
Ib./ton eThO,, or rather less than half the 
tenor of the Indian alluvials where nature 
has already mined and milled the bedrock. 
Recent geochronclogical researches in 
South Africa have indicated that the 
Witwatersrand System is at least twice as old 
as it had hitherto been considered to be, 
that the authigenic (7.e. hydrothermal) 
monazite from the banket of Sub-Nigel mine 
agrees well in age with the widespread 
uraninite, and that this period of radioactive 
mineralization is roughly co-eval with the 
period of formation of the post-Transvaal 
Bushveld granites. These results are in 
keeping with the concept of hydrothermal 
mineralization and conflict grievously with 
the tenets of the placerist school. But in 
a paper submitted by the National Physical 
Research Laboratory on “‘ The Interpretation 
of Age Measurements of the Witwatersrand 
Uraninite,”’ it is maintained that the apparent 
coincidence in these various ages is no more 
than fortuitous and that ‘‘ age measurements 
on the uraninite do not have a critical 
bearing on its detrital or epigenetic origin ” ! 
A fresh hypothesis, based on the abnormal 
isotopic composition of galenas found in 
veins adjoining, the banket, presupposes 
that the age determined on the uraninite 
grains is not their true age, but indicates 
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a notional period when they started their 
chemical history anew—a notional period 
when pre-existing uraninite grains were 
purged of their lead by re-working, the old 
lead being deposited in the nearby veins. 
To avoid a conflict with the mineragraphic 
supporters of the placer hypothesis it is 
postulated that throughout this chemical 
rejuvenation or re-birth the minute spheroidal 
grains of uraninite preserved their pristine 
morphology without any gross change in form. 
This new hypothesis may not unreasonably 
be described as the last ditch of placerism. 
It would seem that this last ditch can 
readily be surmounted at two points. First, 
it has already been demonstrated irrefutably 
from isotopic assays of the banket galena 
that although re-working has occurred in 
the Rand reefs, the effective radius of this 
re-working is quite small. Mineragraphic evi- 
dence supports this view and contradicts 
the postulate of large-scale or regional 
re-working with separation of radiogenic 
lead in sufficient quantities to form veins 
of galena in the surrounding rocks. Secondly, 
vein galena of abnormal (very old) isotopic 
composition is not restricted to the neighbour- 


hood of the debated Witwatersrand reefs 
but also occurs associated with the un- 
doubtedly hydrothermal veins of _ the 


Barberton district in the eastern Transvaal. 
Probably future isotopic study on the lead 
content of pyrite and other sulphides in 
these South African ore deposits will show, 
as it has done for ore-bodies in Ontario, 
that old radiogenic lead was a significant 
component of the primary mineralization. 


U.S.S.R. 


The Russian contributions to geology 
at Geneva were somewhat meagre. A distin- 
guished paper on “ Meteorites and the 
Earth’s Crust ’’ was no more relevant to the 
peaceful uses of atomic energy than was 
the nose of a sputnik (the twin of that shown 
at the Brussels Fair) which tormed a centre- 
piece in the Russian scientific displays. In the 
lectures and discussions no mention was 
made of the location, geology, or paragenesis 
of any specific uranium deposit in the 
Soviet Union ; and in the conjoint scientific 
exhibition a display of Russian uranium 
minerals was neither spectacular nor in- 
structive. The exhibited volumes of recent 


Russian books. on radiogeology were all 

works already known in the West. 
Considerable discussion followed a paper 

on the extraction of uranium from natural 
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waters, in which a claim was made that the 
element was being derived “‘on a semi- 
industrial scale’’ from lakes in the Soviet 
Union, these lakes reputedly averaging 
around 65 mg. of uranium per cubic metre. 
Since this mean value is very much higher 
than the tenor of any large body of surface 
water known in the West, some delegates 
questioned the validity of the Russian 
assays—to be assured that there were many 
lake waters of this grade carrying tens of 
hundreds of tons of uranium. (The paper 


however refers to ‘“‘ resources in many 
reservoirs estimated to reach tens of 
thousands of tons’’). This uranium can 


reputedly be extracted by various adsorption 
techniques which employ as natural sorbents 
bauxites, phosphorites, apatites, iron ores, 
peat, lignite, and in particular new types of 
anion exchange resins, giving concentrates 
from 0-4% to 1:0%, U,O,; and the cost is 
said to compare favourably with that of 
production from “ poorer uranium ore of 
grade 0-01% to 0-02°%,.”’ The principal factor 
is the cost of electric power for pumping 
the water—but in certain topographic en- 
vironments the water itself may provide the 
hydro-electric power! Some confusion in 
these claims arose from the fact that the 
flow-sheet submitted to the Conference 
referred specifically to the extraction of 
uranium from sea water (morskoi vody) ; and 
doubtless many delegates recalled that 
although a cubic mile of sea water contains 
about tour tons of uranium, it would take 
quite a lot of plumbing to recover this. 
Perhaps these Soviet pilot plants are directed 
primarily towards oil-field waters like that 
of Ukhta (carrying around 100 mg./m.*), 
from which by treating several million 
cubic metres annually there was a steady 
output of about 2 gm. of radium salts in 
the years before the war. 

Among other Russian papers presented 
form of occurrence of 


were works on the 

uranium in coals (this contribution was 
published in Moscow in 1957) and on the 
migration of radioelements in soils. An 


outstanding mineralogical study on uranium 
in the oxidation zone of ore deposits is 
referred to later. 


Other Countries 


Of the many contributions from other 
countries there is only space to mention a few. 
A noteworthy paper from the Junta de Energia 
Nuclear of Portugal recorded the discovery 
of aspectacular mineralization of disseminated 
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autunite in a graphitic and limonitic schist, 
which forms a roof-pendant in tourmaline- 
muscovite-granite at Senhora das Fontes, 
near Pinhel. The schist is cut by quartz- 
tourmaline veinlets bearing sparse cassiterite. 
Manifestly the uranium is epigenetic and 
the exposed association presumably forms 
the weathered derivative of a pitchblende- 
pyrite mineralization at depth. All Portugese 
uranium deposits hitherto exploited have 
been vein formations in the Hercynian 
granites ; and since this new discovery is of 
considerable size (three blocks with surface 
totalling close on 900 square metres average 
0:27% U,0,) it affords grounds for 
postulating the likely occurrence of large 
potentialities hitherto unsuspected. Up to 
last January some eight other belts of schist 
or killas adjacent to the uraniferous granites 
have been found to possess a radioactivity 
up to six times background, visible autunite 
being present in many instances. Although 
closely associated with the Hercynian granites 
the mineralization is reputedly related to 
Alpine tectonics. 

A Swedish contribution (submitted in 
title only) directed attention to the presence 
of uranium mineralization in certain iron ores 
of CentralSweden. This recalls Nordenskiold’s 
discovery last century of thucholite-type 
hydrocarbons in four Swedish iron skarns ; 
and it suggests that significant uranium is 
likely to be present in several of the similar 
contact-metasomatic magnetite deposits of 
the Urals, some of which according to recent 
reports have lately been intensively studied 
as by-product sources of copper, cobalt, 
nickel, and other polymetals. 

The United Arab Republic presented the 
results of a survey of the monazite-bearing 
black sands at Rosetta and Damietta at the 
mouths of the Nile, somewhat supplementing 
(but not mentioning !) a more pessimistic 
report published by the writer some years 
ago (Quart. Jour. Geol. Soc., cv, 1949, 533-4). 
It is claimed that the monazite reserves in the 
Rosetta region amount to 13,000 tons 
assured and 200,000 tons probable, with an 
accretion from the river and the sea of some 
300 tons to 600 tons annually. 

Further works from Argentina, Brazil, 
Spain, and Denmark (Greenland) were 
descriptive of uranium deposits in these 
several countries. 


Mineralogy and Ore Genesis 


In the field of mineralogy and mineralogical 
methods an outstanding presentation was 


submitted by the Geological Survey of 
Great Britain. This work, entitled ‘‘ A System 
of Ore Mineral Identification,’ 1 contributes 
a method of identifying the opaque minerals 
by measurement of (a) their reflectivity, 
using an electric cell photometer, and 
(o) their hardness, employing a_ micro- 
indentation hardness tester. Determinations 
of reflectivity and hardness are reported for 
103 ore minerals, about half of the total 
number of recognized species, including 
nearly all the radioactive opaques ; and it is 
concluded that a great many of these can be 
specifically identified by the two properties 
alone. Determinative tables which have 
been compiled make the identification of 
most of the commoner opaque minerals 
somewhat speedier and simpler then previous 
methods employing etch reactions and micro- 
chemical tests. 


Mineralogical-geochemical studies from 
France and from Russia were concerned 
with the elucidation of the processes 


governing the distribution of uranium in the 
alteration zone of ore deposits. Laboratory 
investigations on the synthesis of secondary 
uranium minerals and on the leaching of 
uraniferous rocks, knit together with observa- 
tions on natural parageneses, are providing 
a fabric of knowledge from which it is 
becoming increasingly possible to predict 
the nature and extent of a hidden primary 
deposit from the composition of the uranium 
mineralization in a gossan or oxidized 
caprock. 

The importance of humus and the humic 
acids in the concentration of uranium from 
natural waters has received considerable 
study by the United States Geological 
Survey and by Hungarian workers, who 
conclude that the humic carbonaceous matter 
present in large amounts in lignites and to 
a minor extent in black shales readily 
assimilates and retains uranium, the latter 
in part reacting with groundwater solutions 
to form black sapropel-like uranyl humates. 
Russian mineragraphic studies, on the other 
hand, show that uranium is present in 
Jurassic bituminous coals as discrete particles 
and veinlets of pitchblende, andisconcentrated 
during elutriation in the fractions of greatest 
specific gravity. The opposing conclusions 
may perhaps be explained by differences 
in the metamorphic ranks of the coals 
studied. Yugoslav investigators have investi- 

1 It is hoped to reproduce this paper in a sub- 
sequent issue of the MaGAzINE.—EbD. 
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gated the extraction of uranium from brown- 
coal ash, the ashes from thermal power 
stations reputedly containing 0-127% U. 


(Another sample gives 0-36% U. One 
wonders how far these are representative of 
important tonnages). As is to be expected 
from experience with uraniferous oil shales, 
the uranium is readily extractable in alkali 
solution from lignites ashed at a low tempera- 
ture, but extraction decreases with rising 
temperature of combustion of the coal. 

Contrary to expectation the Conference 
saw no lively discussion on the genesis of 
uranium deposits. As already mentioned, 
contributions from Hungary and_ Italy 
favoured a syngenetic origin for the ore- 
bodies found in sediments in these countries, 
while a paper from Japan (read after the 
first part of this article was completed) 
similarly postulated an adsorption of uranium 
from surface waters to explain the uraniferous 
conglomerates of Ningyo-toge. By far the 
most important contribution to ideas on ore 
genesis was the American recognition of the 
association of uranium with oilfield structures. 
Another association which merits comment 
is that of uranium with ignimbrites or 
welded volcanic tuffs, known in Russia as 
tufolavas. Such acid tuffs form the bedrock 
of many economic uranium deposits in the 
United States. Specimens of thucholite in 
tufolava from a recently discovered (but 
unspecified) occurrence in the U.S.S.R. 
were exhibited at Geneva and a paper was 
read there on uranium in ignimbrites from 
Argentina. Most of the Italian and some 
Japanese uranium deposits are in sediments 
interbedded with or close to acid tuffs and 
lavas; and in recent months, possibly 
comparable occurrences have been recorded 
from N.W. Queensland and elsewhere. It 
appears that the small tenor of uranium 
present throughout these pyroclastics may 
readily be leached, and become concentrated 
on redeposition either in zones of high 
permeability or in strata rich in carbonaceous 
matter where uranium may accrete by 
adsorption. 

Of the many papers presented on methods 
of exploration for radioactive ores, most 
were concerned with the improvement of 
well-established procedures and none avail- 
able to the writer was of revolutionary 
novelty. (The text of a Japanese work on 
“The U-Scope, an electronic locator of 
radioactive sources employing the principle 
of radar ’’ could not be procured.) In keeping 
with present fashion various methods of 
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geochemical prospecting found favour in 
many eyes and descriptions were given of 
the use of these techniques in United States, 
Japan, France, and Belgian Congo. The 
French contribution was of unusual interest 
in that it presented comparative results of 
different kinds of geophysical and geochemical 
prospecting over the same lode system. 
Belgian work was directed to the simultaneous 
assay of Cu, Co, Ni, and U, by paper chroma- 
tography, in soils of the Congo-Rhodesian 
Copperbelt. 


Conclusion 

Reviewing the Conference as a _ whole, 
perhaps the most pertinent observations to 
be drawn from it are that the known uranium 
resources of the world now greatly exceed the 
most sanguine estimates of a few years ago 
and that, as present contracts near their 
end, the free world trade in uranium is 
certain to become as highly competitive as 
the market in any other mineral commodity. 
Doubtless some countries, for reasons of 
national prestige, will continue to sustain 
rather costly mining ventures within their 


own borders, and have-not nations will 
redouble their efforts to find domestic 
supplies. But by and large, of the Govern- 


ments that have financed a major exploration 
programme there are few who have not had 
successes to report, while the great increase 
in fundamental knowledge which has resulted 
from recent researches is likely to facilitate 
still further finds. 

It is in large part as a result of these 
Geneva meetings that information on the 
geology, geochemistry, resources, and pro- 
duction of radioactive ores is now declassified 
(save in the Communist countries) and may 
be printed without hindrance in international 
scientific journals. This result having been 
achieved, it seems doubtful whether a con- 
vention of geologists will be appropriate 
within the circumference of another, much 
overcrowded, United Nations Conference in 
three years’ time. The geology of uranium 
deposits is one of the principal topics for 
discussion at the International Geological 
Congress at Copenhagen in 1960 and one 
can perhaps hope that in this different 
atmosphere a much greater contribution 
will be forthcoming from institutions in the 
U.S.S.R. Meanwhile, with this hope western 
geologists may benefit from Soviet reticence 
by testing their theories of ore genesis in 
prognostications on the whereabouts of the 
Russian reserves. 


The 
Production 


of Hafnium 


Introduction 


Hafnium occurs in nature in small to 
moderate amounts associated with zirconium 
in all the zirconium minerals. The hafnium 
content of the crust of the earth has been 
estimated to be greater than that of mercury, 
columbium (niobium), tantalum, or silver 
and as plentiful as beryllium, germanium, or 
uranium. Zircon and baddeleyite, the com- 
mercial zirconium minerals, contain 0:05°% 
to 2-0% and 1-0% to 1-8% hafnia respec- 
tively. Cyrtolite—an altered zircon—con- 
tains 5-5°% to 17-0% hafnia. According to 
present knowledge there are no commercial 
concentrations of any of the altered zircon 
minerals. The reserves of unaltered zircon, 
however, represent a substantial potential 
source of hafnium. 

Hafnium and zirconium probably resemble 
each other more closely than do any other 
two elements. This remarkable similarity 
has contributed to the delay in detecting and 
identifying hafnium. 

Recently, H. P. Holmes, M. M. Barr, and 
H. L. Gilbert completed a research programme 
on the production of hafnium and the results 
of their work have been published in Report 
of Investigations 5169 of the United States 
Bureau of Mines. 

Separation of Zirconium and Hafnium.— 
Because of the intimate relationship between 
zirconium and hafnium, both in ores and 
chemical behaviour, the methods used to 
decompose zircon will at the same time free 
hafnium. The major problem in obtaining 
pure hafnium is removing the zirconium. It 
has been reported that the separation may be 
accomplished through fractionation of mix- 
tures of hafnium-zirconium  chloride-phos- 
phorus oxychloride addition compounds and 
by fractional crystallization of the mixed 
zirconium-hafnium fluoride—potassium fluo- 


ride double salts. Selective precipitation, ion 
exchange, and liquid-liquid exchange are 
known to give reasonable separations but no 
method is without disadvantages. 
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Preliminary Investigation 


Hafnium Metal by the Kroll Process 

The investigation reviewed here was 
assigned to the Northwest Electrodevelop- 
ment Laboratory at Albany, Oregon, because 
the hafnium compounds and the physical 
plant and personnel employed in the prepara- 
tion of ductile zirconium were available. The 
availability of hafnium-free zirconium oxide 
for the production of malleable zirconium on 
a pilot-plant scale provided a high-grade 
hafnium compound in large enough quantity 
to permit investigation of the reduction by 
the same methods as are used in the prepara- 
tion of ductile zirconium by the Kroll 
process. 

The Kroll process has been employed in the 
production of titanium and zirconium metals 
with great success. Although application of 
the process to production of other metals may 
be postulated the recent production of 
several hundred pounds of relatively pure 
hafnium metal is of particular interest due, 
in part, to the rarity of this element in the 
pure state. 

The thermodynamics involved in con- 
verting hafnium oxide to the metal may be 
compared with zirconium on a relative basis 
by the calculations shown on p. 211. 

The free-energy values favour reaction (2) 
over reaction (1) and reaction (3) over (4), 
indicating that hafnium oxide is more readily 
chlorinated than zirconium oxide ; however, 
hafnium tetrachloride is less efficiently 
reduced by magnesium than is the tetra- 
chloride. Both predictions were borne out by 
reaction behaviour in the plant runs. 


Experimental Work 
The early material employed in this work 
was prepared by the Oak Ridge National 
Laboratory Materials Chemistry Division by 
methods employed in isotopic separations. 
The hafnium-bearing material received was 
first calcined at 800° C. to ensure conversion 
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(1) $ ZrO,(c) + C(c) + Cl,(g)—————}} ZrC,,(g) CO(g) 
(2) 4 HfO,(c) + C(c) Cl,(g)—— 3 HC, (g) CO(g) 
H 1,200 F° 1,200 

Zirconium 1,700 — 32,600 

Hafnium — 9,700 — 43,100 

(3) 4 ZrCl,(g) + Mg(l)———_—-——————} Zrr(c) + MegCl,(1) 

(4) 4 HfCl,(g) + Mg(l)—_——_—_ — +>} Hf(c) MgCl, (1) 
H 1,150 F° 1,150 

Zirconium — 39,300 — 26,600 

Hafnium — 26,200 — 14,700 


of any compounds present to the oxide. 
Tests showed that carbiding of the oxide by 
the reaction— 

HfO, + 3C———_——_———-HFC + 2CO 
proceeded satisfactorily, but formation of a 
dense crystalline material so familiar with 
zirconium could not be attained readily 
in the case of the hafnium carbide, due 
perhaps to the higher melting point of the 
latter material. Since chlorination of a non- 
crystalline material is difficult the hafnium 
oxide was mixed with carbon and chlorinated 
directly. This method proved to be far 
superior to the older carbide-chlorination 
step. 

It must be noted that products other than 
CO, particularly carbon dioxide and perhaps 
phosgene, are also formed in direct chlorina- 
tion, showing that the reaction probably is a 
little more complicated than indicated. 

A chlorination mixture was prepared as 
follows :— 


Oo 


0 
Hafnium oxide . 81-5 
Carbon black . : 9-5 
Dextrine . . , 4-5 
Water ; ‘ ; 4-5 


This mixture was blended in a ribbon mixer 
and then stored for 24 hours to allow the 
moisture to become diffused throughout the 
mass. Briquetting was accomplished in a 
Belgian roll-type machine which produced 
very hard dense briquettes about 13 in. by 


1 in. by ? in. These were dried at 140° C. and 





chlorinated at 900°C. in an experimental 
12 in. diameter shaft chlorinator.* 

Crude hafnium chloride as produced was a 
buff powder that sublimed at 317° C. and was 
sensitive to oxidation and hydrolysis, fuming 
when exposed to the atmosphere even at 
room temperature. By the time this fluffy 
mass had been transferred to the purification 
furnace considerable oxidation and hydrolysis 
had taken place owing in part to the finely- 
divided state of the material. The more 
troublesome reaction is the hydrolysis to form 
hafnyl chloride :— 

H{Cl, + (N-+1)H,O—+HfOCl, . nH,O + 2HCI 

Before reduction the hafnyl chloride must 
be removed from the chloride, since it con- 
tains oxygen. Much of the success of the 
entire process depends upon the extent of 
this removal. Best results were obtained with 
a combination of thermal decomposition and 
vacuum treatment to remove the water 
liberated :— 

HfOCl, . nH,O——HfO, + 2HCl 
In parallel circumstances in the zirconium 
process rather complete elimination of vola- 
tile oxide-bearing compounds is effected, but 
with hafnium it would appear that the 
oxychloride has enough stability in_ the 
anhydrous form (HfOCl,) to permit some 
carry-over in subsequent sublimation. 


nH,O 


1 STEPHENS, N. W.,,and GILBERT, H. L. “‘ Chlorina- 
tion of Zirconium Oxide.” /. \Jetals, Vol. 4, 1952, 
p. 733. 


Fig. 1. 
















Hafnium in 


Sponge Form. 


THE 


Table 1. 
Sample Zr 100 p.p.m. 
No. Hi + Zr O, Fe N Cl 
1 1-4 650 400 10 150 
2 1-4 850 400 20 100 
3 1-3 950 400 30 200 
Mn Ni Si Ti V 
1 30 < . 100 < 50 < 20 
2 30 <5 100 < 50 < fo 
3 30 <5 20 < 50 < 20 


By careful heating and evacuation the bulk 
of the moisture was removed from the raw 
hafnium chloride at an ultimate temperature 
of 200°C. The furnace was then filled with 
helium and the crude chloride transferred by 
sublimation to a water-cooled coil, where it 
collected in a dense massive form. 

The purified chloride was transferred to a 
reduction furnace and there sublimed under 
helium into molten magnesium. The effect 
of the lower free energy of the reaction 
coupled with apparent insolubility of the 
hafnium metal in molten magnesium required 
a magnesium excess of 40°, over the stoichio- 
metric amount; operating temperature 
during reduction was 850° C. 

Separation of the hafnium formed from the 
by-product magnesium chloride and excess 
magnesium was accomplished in the standard 
vacuum-distillation furnace employed in 
processing zirconium. The sponge metal 
shown in Fig. 1 was very heavy since hafnium 
has a density of 13-3, but did not appear to 
have coalesced to the extent that is found 
with zirconium. Several observations tend 


Fig. 2.— 
Multiple-Deck 
Drying Oven. 
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Analysis of Three Test Lots of Metal 


Al Cn Pb Zn cr Co 
30 100 30 5 100 < 10 
30 100 30 <a 100 < 10 
50 50 20 oo =< $§ < 10 
Mo Cd B Sn 
10 0-5 0-3 5 
10 0-5 0-2 5 
10 < 0-05 0-2 < § 


to show a very low comparative solubility 
of hafnium in magnesium which could impede 
crystal growth and the considerably higher 
transformation of hafnium (1,550 V, 861° C.) 
might also contribute to the crystalline 
form. 

The physical state of the hafnium sponge 
made it rather reactive when exposed to air. 
Initial exposure was to an air-helium mixture, 
which prevented actual ignition of the sponge 
while allowing the more pyrophoric materials 
to oxidize slowly to such an extent that the 
furnace could be opened and the sponge 
removed without loss. Handling, cutting, 
and cleaning of the sponge were done in a 
helium-atmosphere box. 

Hafnium sponge was melted by consumable 
electrode arc methods and the ingots forged 
and rolled to sheet. All metal had a hardness 
of Rockwell C 20 to 25, which is indicative 
of oxygen contamination. At such hardnesses 
the metal may not be considered cold 
ductile. The sponge can be purified by the 
iodide-dissociation method to give metal 


having a reported hardness of Rockwell B 78. 
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Analysis of three test lots of metal was as 
shown in Table 1. 


Pilot-Plant Production of Hafnium 


In the production of hafnium metal on a 
pilot-plant scale modifications in the process 
have taken the form of alterations or change 
of a partial character of equipment, pro- 
cedures, and materials. The exercise of 
extreme care throughout the process has 
been more easily attained by these modifica- 
tions which have made for a relatively 
trouble-free operation. 

The production of hafnium as developed 
at the Northwest Electrodevelopment Labora- 
tory of the Bureau of Mines, Albany, Oregon, 
consists of the following steps :— 


(1) Separation of hafnium compounds from 
zirconium ores. 

(2) Converting the hafnium to the oxide. 

(3) Direct chlorination of hafnium oxide. 

(4) Purification of hafnium tetrachloride. 

(5) Reduction of refined hafnium tetra- 
chloride with magnesium metal. 

(6) Removal of magnesium — chloride 
(formed in the reduction process) and the 
excess magnesium from the hafnium by 
treatment in a vacuum distillation step. 


Fig. 3.—Calcining Muffle. 
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Fig. 4.—Feeding Calcine to Hammer Mill. 


(7) Cleaning and crushing of the sponge in 
preparation for further treatment. 


Separation of Hafnium Compounds 


Commercial-grade zirconium tetrachloride 
is treated by a classified separation process 
to remove hafnium and other impurities. The 
process yields purified hafnium hydroxide, 
which is dried and calcined to hafnium 
oxide. A multiple-deck electric drying oven 
operating at 175°C. dries trays of the 
hafnium hydroxide filter cake in 24 to 36 
hours. Calcining is done in a muffle furnace 
at 800°C. with little or no hand rabbling, 
so that dust losses are negligible. Table 2 
gives the loss on ignition for this step. 


Table 2 
Drying and Calcining Data for Hafnium 
Hydroxide 
Moisture 
Weight, Moisture, vemoved, 
Product. lb. % % 
Filter cake 11,194 80 
Oven-dried cake. 3,247 30 89 
Calcine ’ , 2,262 - 11 


The cooled calcine is fed to a hammer mill 








THE 





Fig. 5.- 


Chlorinator Unit. 


(Fig. 4), which discharges to a cyclone 
separator coupled to a bag collector; dust 
losses are again considered negligible. 

Analysis by chemical and spectrographic 
methods of the calcine and later products is 
given in Table 3. 


Table 3 


Impurities in Hafnium Products and By- 
products (parts per million, except where 
given in percentage) 


Al Fe Si Zr 
Calcined HfO, » 100° 2,200-4,100 1,000 0°3%-2-2% 
Av. 1°18% 
Raw chloride Fi 80 2,100-4,400 50 
Dense chloride ; HO 1,300-2,100 30 
Oxide residue - HOO 1-6°-7-1% 500 
Vapour phase - 5OO 0°9%-3-8% 5O-100 


Briquettes for chlorinator feed are made 
from a mix containing 85-5°% calcined hafni- 
um oxide, 9-5°;, carbon in the form of channel 
black, and 5-0%, sucrose. This mixture 
takes into account that the oxide has an 
average hafnia content of 98-82%, the chief 
impurity being zirconium. The channel 
black contains approximately 91°, fixed 
carbon and 9% volatile matter. The oxide 
and sucrose are ribbon-mixed, 1-4 litres of 
water per 100 lb. of dry mix being added 
and the carbon blended into the damp mix. 
This mix is aged for four hours to permit the 
moisture to diffuse and then briquetted in 
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The 
dense hard briquette which retains its shape 


Belgian rolls. Belgian rolls form a 
well in the chlorinator bed. 


Briquettes are 
dried for 72 hours at 150° ¢ 


Direct Chlorination of Hafnium Oxide 


The chlorinator (Fig. 5) is essentially the 
same as that for the production of anhydrous 
zirconium tetrachloride by direct chlorina- 
tion of a zirconium oxide-carbon mixture in 
a silica-brick-lined vertical shaft pilot model. 
The mild-steel shell is lined with silica brick 
to form a vertical shaft with an inside 
diameter of 12 in. and 22 in. high. Three 
graphite plates 6 in. wide by 12 in. high and 
2 in. thick are embedded in the lining at 120 
intervals on the same horizontal plane to 
serve as electrodes. Three-phase power is 
supplied by three modified welding machines. 
On the primary side there is 480-V, 3-phase, 
60-cycle and the tap arrangement makes it 
possible to draw the power from the secondary 
at 17 V 600 A, 34 V 300 A, 51 V 200 A, 
or 68 V 200 A. 

The shaft above the top of the electrodes is 
reduced in cross-section to 4in. Two charging 
ports are provided at the top, one for initial 
charging and one for the sealed-hopper-type 
feeder used during the run. If it is necessary 
to bar down the charge during the run the 
initial charging port is used to admit the bar. 
The chloride discharge pipe is a graphite 
tube 6 in. inside diameter with walls 1} in. 
thick, the whole being covered with a nickel 
tube from the chlorinator to the condenser. 
A 500-W insulated heating element wrapped 
over the nickel tube gives adequate heat at 
this point to prevent condensation of the 
chloride. 

Chlorine gas is preheated by passing it 
through a coil of helically-wound seamless 
steel tubing, which is immersed in a vat of 
hot water. The chlorine enters the chlorina- 
tion chamber at four different elevations at 
or near the three electrodes, but in all cases 
below them. 

The condenser is a cyclone type made of 
light-gauge nickel with a mild-steel jacket. 
The space between the jacket and the inner 
shell is baffled for circulating the preheated 
air used to maintain the proper condenser 
temperature. The waste gases pass to an 
after-condenser of the same design, where 
the last traces of hafnium chloride are 
removed, and thence to the scrubbing towers 
of 4in. diameter Pyrex glass. The first 
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scrubbing tower is supplied with waste Table 5 
cooling water from the chlorinator, while the pata on Four Consecutive Direct Chlorination 
second, packed for 48 in. with 1-in. porcelain Campaigns 
Raschig rings, function with circulating 2N Hy-zr 
sodium hydroxide solution. ae Weight, content, 
Since the first tower is unobstructed by  jyp.. 97” 
packing it is easy for an operator to observe —- - - i & 
the physical properties of waste gases; by Recovery Chlorine 
a . ° e eictency. 
close observation of the recorded tempera-  pypput - 
i 1, 227 5,696 96-4 59- 
tures on the chlorinator system power HICl, (raw) - 10.227 5,606 6-9 8 
readings on the electrodes and back pressure Losses. 39 0-7 
on the chlorine feed he can obtain a uniform 5877 100-0 
chlorination rate. : Hours actual operation 936 
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Purification of Raw Chloride 


The raw chloride is purified by subliming 
in an inert atmosphere and simultaneously 
condensing on a water-cooled coil as shown in 
Fig. 6. Objectionable impurities are largely 
eliminated in the residue. The raw chloride 
is charged (with baffles to promote heat 
transfer) into an Inconel can 25 in. in 
diameter and 40 in. high. This can and 
chloride are then lowered into the pit-type 
furnace containing three heating zones—the 
lower or subliming zone, the middle or con- 
densing zone, and the lead-seal zone. <A 
floating top is immediately set in the furnace 
and the lead-antimony seal is frozen. Paraffin 
added and frozen on top of the lead completes 
the seal and the furnace is evacuated to 
25 mm. of Hg with the lower zone set at 
250°C. The furnace is back-filled with 
helium and after one hour of soaking at this 
temperature the evacuation is repeated. This 


ee 2 PLUGS 


conditioning is to remove combined water 
and the more volatile chlorides, such as the 
chlorides of titanium and silicon. 

The lead seal is melted and the lower zone 
temperature is gradually raised while the 
expanding gases and volatile impurities are 
bled off. Air and then water-cooling are 
applied to the coils to collect the purified 
dense chloride. 

The temperature at which sublimation is 
carried out has been lowered and the purifica- 
tion time lengthened from that used in the 
purification of zirconium owing to the possi- 
bility at a high temperature of carrying over 
oxychloride to the dense chloride. A tem- 
perature setting on the lower zone (subliming 
zone) of 575° C. has been found adequate for 
maintaining the optimum rate. 

After the purification has cooled sufficiently 
the top with dense chloride on the coils is 
removed (Fig. 7) and placed in the reduction 
furnace which contains a mild-steel crucible 
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Fig. 8.—Furnace Assembly. 


25 in. in diameter and 20 in. in height. This 
crucible contains 140° of the theoretical 
magnesium required for reaction with the 
dense chloride and is covered with a baffle 
(as shown in Fig. 8) to exclude any oxide 
residue falling from the coils. The furnace is 
sealed as in the purification and evacuated to 
3 mm. of Hg with water-cooling maintained 
on the coils, then back-filled with helium. 
This is repeated, then the lead seal is melted, 
the lower zone set to 775° C. and the floating 
top to 450°C. Again the furnace is bled as 
the gases expand and the chloride begins to 
sublime. When the magnesium has melted 
the HfCl, is sublimed by heating the middle 
zone and reacts with the molten magnesium 
in the crucible. The subjimation rate is con- 
trolled by the middle-zone heating element 
and air on the coils. During the initial 
reaction, which lasts four to five hours, the 
zone temperatures are controlled by additions 
of helium, so that the furnace runs 50° C. 
cooler than in a corresponding zirconium 
reduction which is permitted to rise to 875° C. 
This has been found to give a cleaner reduc- 
tion and higher recovery of usable sponge. 
After the reduction is over, which is indi- 
cated by the necessity of adding helium to 
keep the floating top floating, the zone tem- 
perature at the reduction crucible is raised 
to 920° C. and held for one hour. 
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Removal of Magnesium Chloride and Excess 
Magnesium 


The equipment and operation are con- 
ventional for the Kroll process. In the reduc- 
tion furnace the hafnium sponge is obtained 
as a magnesium saturated paste. In the 
distillation furnace (Fig. 9) where the crucible 
is inverted, the sponge usually slumps and 
rests on the table. Some difficulty is ex- 
perienced in removing the distilled sponge 
from the furnace, since when the crucible is 
removed the sponge remains on the table 
rather than staying in the pot where it can 
be protected from burning by an_ inert 
atmosphere. Owing to the pyrophoric nature 
of the material a self-locking table was 
devised to take the place of the standard 
table. This is placed in the crucible and 
locked by two crossed rods when the crucible 
is transferred from the reduction to the dis- 
tillation furnace. This table prevents move- 
ment of the sponge mass, keeping it confined 
within the crucible, and consequently prevents 
fires as the crucible is being handled after 
distillation. 
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Fig. 9.—Section of Distillation Furnace. 
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Before the retort is opened the sponge is 
conditioned with air. This conditioning 
process begins at about 37° C. and is neces- 
sary to pacify the sponge surface so that it 
will not ignite upon exposure to the normal 
atmosphere. 


Cleaning and Crushing of the Sponge 


A helium-atmosphere box for cleaning the 
sponge was equipped with a power-driven 
buffer. All sponge that had been in contact 
with the crucible or table was cleaned by wire 
brushing and the sponge crushed and sized 
without the benefit of an inert atmosphere. 
The exercise of extreme care in all operations 
consistently produces a sponge similar in 
appearance and ease of handling to zirconium 
sponge. Very carefully controlled runs give a 
higher efficiency and the sponge shows crystal 
growth more nearly equal to that of 
zirconium. 


Ore-Dressing Notes 


(10) Uranium 
The First Wyoming Mill 


In August, 1956, the United States Atomic 
Energy Commission entered into a contract 
with Western Nuclear for the construction of a 
440-ton per day mill to operate on the R.I.P. 
process for uranium extraction. Ground was 
broken in November, 1956, and the first ore 
milled on July 6, 1957. The main mill is 
240 ft. long by 100 ft. wide, steel framed, and 
has no windows. It is sheathed with two 
layers of galvanized iron which sandwich 
insulating material and it has several novel 
features, apart from being the first uranium 
mill built in Wyoming. It is the first to use 
a new proprietary resin, it clarifies its 
pregnant eluate by sand filtration, and 
follows precipitation of the yellow cake by 
oven drying. Another feature is its use of 
tensioned screened material for the baskets 
in the R.I.P. process. These and other 
features have proved so useful that the mill 
was working at one and a half times its rated 
capacity within a few weeks of starting up. 
The mill resin is said to be more robust than 
usual and it regenerates well with 5° caustic 
soda. Beads are sized between minus 16 and 
plus 20 mesh. Sand clarification is considered 
to give a high grade of concentrate for ship- 


Conclusions 


Hafnium metal may be produced in 
zirconium-plant equipment without modifica- 
tion. Greater sensitivity of hafnium tetra- 
chloride to atmospheric moisture and higher 
stability of hafnyl chloride requires some 
additional care and effort in chloride purifica- 
tion. Magnesium amounting to 40°, over 
stoichiometric is employed in reducing the 
chloride. By-product magnesium chloride 
and excess magnesium were removed by 
vacuum distillation. Sponge metal was some- 
what reactive in air. Metal ingots had a 
hardness of Re 20 to 25 but could be hot 
forged and rolled to sheet. 

Oxygen contamination inherent in the 
present process is no doubt responsible for the 
general lack of cold ductility in Kroll-process 
hafnium. While further improvements are 
being made it is likely that for greatest 
ductility the metal will require the expensive 
iodide refinement step. 


ment since any suspended sand, bentonite, 
and organic ash washed from the resin cake 
are removed before precipitation. The ten- 
sioned screens on all four sides at the bottom 
of the basket are interchangeable and any 
one can be removed by undoing 14 clips. 

The mill works as a customs unit and 
weighs all incoming ore in accordance with 
standard buying practice. Mechanical 
sampling gives a cut varying from 0-05% 
to 0-35°% of the feed and the ore is stage 
crushed to minus } in. for sampling purposes. 
Main ore is crushed to minus 2 in. and stored 
in four bins in one shift’s crushing ; from 
these it is blended to any required ratio. 
The grinding circuit is operated at 65° solids 
at mill discharge and 1-65 specific gravity 
and the release grind is 100°% minus 28 mesh 
from a classifier working at 49°{ solids and 
1-44 pool density. Leaching occupies about 
20 hours in nine series agitators, 140 gal. per 
min. being the through rate during leach. 
Between 75 Ib. and 125 Ib. of sulphuric acid 
are added to the first agitator per ton of mill 
feed and the control pH on the final agitator 
is 1-0 at a temperature of 25° C. The equiva- 
lent of 2 lb. to 5 lb. of manganese dioxide 
is added at agitator No. 3. The terminal 
E.M.F. is 400 mV. 

In this mill the R.I.P. feed is held at 1-5 
density and 8% ‘solids with 30% minus 325- 
mesh. Counter-current washing of the residues 
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is practised, the slimes being regulated 
by a cyclone through a 48-in. vibrating screen 
clad with 100-mesh stainless steel; the pH 
of the ion-exchange feed (I.X.F.) is 1-5. In 
the R.I.P. circuit each basket is lifted to a 
height of 10 in. and has a 16-in. stroke and 
10 reciprocations per minute. Eight banks 
are always on loading cycle, while one is 
being changed to the next cycle and five are 
on continuous flow elution. The IX tailing 
carries 0-01 g. of U,QOx per litre. The pregnant 
solution from the R.I.P. process is run 
through sand filters of a type used in water- 
works. These remove sand grains, bentonite, 
etc., which may have been washed off from 
the resin. The filtrate is pumped to one of 
three agitator tanks and batch-precipitated. 
Dry magnesium oxide is added to the top of 
the tank and given at least 4 hours agitation 
for complete reaction. Precipitate is pumped 
to a thickener and produces a granular cake 
of high density after filtration.t 


(11) Gold 
Kerr-Addison Flow-Sheet 


The descriptions of the cyanide plant at 
Kerr-Addison (Canadian Mining Journal, 
April, 1951) and of the treatment of final 
tailings for underground backfill (7bid., Jan., 
1955) are supplemented in the sixth Common- 
wealth Mining and Metallurgical Congress 
issue of ‘‘ The Milling of Canadian Ores,”’ by 
G. J. Hawkes. Two types of ore-body are 
mined ; one is a stockwork of quartz in the 
carbonate zone, which gives 99% gold 
recovery in straight cyanidation, while the 
other has fractured lavas as host rock to 
auriferous quartz and pyrite. At 90°% minus 
200 mesh recovery is below 95%, due mainly 
to the fineness of the gold in the pyrite. 
Nickel, copper, and arsenic in the ore upset 
precipitation unless foul solution is discarded 
(50% of the weight of ore milled). Work 
started in 1938 with a 700-ton plant, which 
has been expanded by stages to to-day’s 
4,550 tons. The original grind was 63% 
minus 200 mesh but it is now 86% minus 
200 mesh with 98% recovery. In 1953 a 
hydrocyclone plant needed for mine backfill 
started work. With the mining of increasing 
quantities of refractory material recovery 
dropped to 93%, most of the loss being in 
pyritic material in this sand. In 1955 flota- 
tion and roasting was added, the present flow- 
sheet being as condensed in Fig. 1. 


1 ARGALL, G. O., Min. World (San Francisco), 
Dec., 1957. 
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Crushing commences underground and is 
completed in two stages with cone crushers 
at surface. Grinding in three stages is in 
cyanide solution in three parallel circuits. 
Each rod-mill discharge runs to a rake 
classifier in closed circuit with a ball-mill, 
the overflow going to a bowl classifier in 
closed circuit with a secondary ball-mill. 
Alkalinity is adjusted in the bow] classifiers 
to between 0-3 and 0-4 lb./ton CaO. Over- 
flow is thickened and the thickener overflow 
at 0-25 lb./ton KCN equivalent is dosed with 
polyphosphate, clarified, and precipitated. 
Nickel must be kept below 0-2 Ib./ton and 
this is attained by discarding } ton of liquor 
for each ton of ore treated. Precipitation is 
further aided by a drip of strong cyanide to 
the zinc cone. 

Thickener discharge receives 47 hours of 
agitation at 0-8/1-0 dilution (water/solid) in 
rake-type agitators. Calcium cyanide is 
slurried in to give 0-7 lb./ton equivalent 
KCN. The pulp next receives two-stage 
counter-current decantation with barren 
cyanide as the displacing wash. The dis- 
charge is filtered, barren solution (later run 
to waste) being fed along the tops of 
filter drums so as to run down the rising side. 
Filter cake is repulped with water and excess 
barren solution from this washing. Two 
stages of cyclone treatment follow for removal 
of slimes. 

The deslimed material is next floated, 
conditioning reagents including 0-04 Ib./ton 
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of Aerofloat 15, 0-08 lb. CuSQ,, 0-14 Ib. 301, 
and 0-12 Ib. 208 which treat a feed carrying 
4% pyrite expected to rise to 6% ; 95% of 
this pyrite, with 85°% of the residual gold, is 
recovered in a concentrate containing 42% 
sulphur and 0-7 oz. gold/ton. Both the 
discarded cyclone slime and the flotation tail 
assay 0-005 to 0-006 oz./ton of gold. 

The concentrate is roasted in one of two 
fluidized roasters, one of which is equipped 
with a waste-heat boiler. Feed enters at 
77% solids, electrical devices being used to 
maintain steady density. The calcine is 
pulped, aerated with lime at 1 lb./ton, and 
fed to the bowl classifiers in the secondary 
grinding section of the mill. 


(12) Production 
Treating Radioactive Black Sand 

A complex plant which incorporates gravity 
treatment, high-intensity magnetic separa- 
tion, and _ electrostatic work has_ been 
operating on dredged gravels in Idaho since 
1955 to recover euxenite, monazite, ilmenite, 
columbite, and garnet. Since the physical 
properties of the heavy minerals overlap, 
combined methods in a flexible flow-sheet are 
used. These include electromagnetic separa- 
tion of the ferromagnetics and electrostatic 
treatment for monazite, columbite, and 
euxenite. Pneumatic and wet tabling are 
used to upgrade the electrostatically pro- 
duced concentrates. The plant is described 
by S. H. Dayton in World Mining for May, 
1958, the present note being abstracted. 

The black sands are screened on 12 mesh 
and the oversize sent through a rod-mill and 
returned to the screens. After wet magnetic 
treatment the relatively non-magnetic mate- 
rial is dried and remagneted, more magnetite, 
ilmenite, and garnet being then removed on 
induced-roll magnetic separators. The 
tailings from this treatment are sent through 
a rotary heater which brings the radioactive 
black sands up to 350°C. Heating of the 
mineral surface helps with the high-tension 
electrostatic separation of monazite from the 
mixture of columbite and euxenite. 

In descending order of magnetic suscepti- 
bility the minerals treated are magnetite, 
ilmenite, garnet, columbite, euxenite, mona- 
zite, spinel, and zircon. The range of suscepti- 
bility between ilmenite and euxenite is very 
narrow. The main purpose of magnetic 
separation is to rough out relatively large 
quantities of undesired magnetics from the 


1 See THE MINING MAGAZINE, June, 1958, p. 376. 





sands. Separation has been found best at 
minus 12 mesh. For electrostatic purposes 
the relative conductance of the minerals 
in increasing order is silicate, phosphate, car- 
bonate, oxide, and sulphide. 

In the electrostatic section of the plant a 
beam type of electrode is used. This is a 
large-diameter d.c. electrode with a non- 
discharging field and a 0-01 in. diameter wire 
supported between two posts attached to the 
ends of the electrode and in electrical contact 
with it. The combination of electrode and 
wire creates a strong discharge pattern, which 
is focused to a narrow arc beamed at the 
rotor. Non-conductors receive charge and are 
pinned to the rotor, while conductors rapidly 
lose their charge to the grounded rotor and 
fall off under the influence of gravity. Two 
roughing rotors make three separations— 
columbite-euxenite concentrate for further 
treatment, middlings, and monazite product. 
The rougher products are given further 
cleaning. Pinned non-conductors are removed 
from the roll by an a.c. electrode. Adjust- 
ments to the machine include variable speed 
of rotor, variable gap on the d.c. electrode, 
variable voltage input to the d.c. electrode, 
and the position of the feeding lip ahead of 
the rotor. Particularly at the later stages 
fairly precise sizing is necessary not only for 
electrostatic work but also to aid the pneu- 
matic and wet tabling which follows the 
electrostatic treatment. The various products 
are treated in separate runs in the gravity 
circuit. Work starts on an air table which 
makes an air table concentrate and a recycled 
middling. The tailings is wet tabled to 
produce a wet table concentrate, a recycled 
middling to the wet table, and a discard of 
tailings. The air and wet table concentrates 
are finally upgraded on a magnetic machine. 
The products are radioactive and a scaler- 
counter is, therefore, used in mill control 
work, 


Book Reviews 


Introduction to Mining. By BoHusLAv 
Stoces. In two volumes: vol. 1—Text, 
711 pages ; vol. 2—Illustrations, 368 pages, 
each part in octavo. First edition, 1954; 
reissued, 1958. London: Pergamon 
Press, Ltd. 

A notice of this book of Dr. Stoées appeared 
in the MAGAZINE for April, 1955, after the 
first edition in English. The present text 
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isa re-issue, this time by Pergamon Press, Ltd. 
The design of the work is unusual, it will be 
recalled, in that text and illustrations are 
presented in separate volumes so that the 
two can be examined together, as it were, 


while reading proceeds. It is a_ useful 
explanation of the basic principles of mining 
dedicated “‘ to all tyros in the ancient craft ” 
and calculated to create an interest in the 
student’s mind. It seems a pity, however, 
that the occasion of re-issue has not been 
taken to correct certain errors (the addresses 
of the mining institutions, for instance) as it 
may be some time before a new edition is 
needed. 


Environmental Conditions in Coal Mines. 
By JOHN SINCLAIR. Cloth, octavo, 
341 pages, illustrated. Price 50s. London : 
Sir Isaac Pitman and Sons, Ltd. 

This book of Professor Sinclair’s is another 
in Pitman’s series of mining texts and, 
together with its companion volumes, is 
intended primarily for students of coal 
mining, although the general exposition is 
sufficiently complete to be of service to the 
engineer in practice. With intensive mechani- 
zation underground ventilation and dust 
control assume greater importance than ever, 
particularly in the light of explosion ex- 
periences and pneumoconiosis legislation 
and this new book obviously fulfils a need. 

Following an historical review of mine 


ventilation the author deals first with 
principles and ventilation theory, going 
on to discuss mine fans and _ ventilation 


planning. There follow chapters on hygiene 
underground, mine lighting, explosions, and 
underground fires, the two final sections 
covering various aspects of rescue and 
recovery work. Each chapter is followed by a 
comprehensive list of questions for the 
student and there is an excellent index. 





Gypsum and Anhydrite. By A. W. GROVES. 
Paper covers, 108 pages. Price 7s. 6d. 
London: H.M. Stationery office. 

This useful summary issued by _ the 
Mineral Resources Division of the Directorate 
of Overseas Geological Surveys was compiled 
by the late Dr. A. W. Groves. In the first 
part, following a brief introduction, the 
author deals with the principal properties of 
the two minerals and their mode of occurrence, 
going on to cover mode of working, treatment, 
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and uses. There follows an_ excellent 
description of gypsum and _ anhydrite 
occurrences in the British Isles and 


Commonwealth countries, this section being 
followed by an account of deposits in other 
parts of the world. The final part of 
Dr. Groves’s work comprises a most useful 
guide to the literature, a bibliography of 
16 pages covering all aspects of his subject. 
ee Copies of the books, etc., mentioned under the 
heading ‘‘ Book Reviews’”’ can be obtained 
through the Technical Bookshop of The Mining 
Magazine, 482, Salisbury House, London, E.C.2. 





Engineering Log 


Bat Cave, a giant cavity about 600 ft. up 
the wall of the Grand Canyon in Arizona, 
was discovered in the early 1930s. It is 
thought that bat guano deposits in the cave 
amount to some 100,000 tons worth at 
least $10,000,000 and archeologists estimate 
that its accumulation must have taken about 
60,000,000 years. In its existing odourless 
powder form the guano is an excellent 
fertilizer because of the high nitrogen content ; 
it may also prove useful as a source of drugs. 
The cave has now been leased by the U.S. 
Department of the Interior to New Pacific 
Coal and Oils, Ltd., of Toronto, Canada, and 
for the first time access to the cave for the 
removal of the valuable contents has been 
gained successfully, by means of an aerial 
ropeway. By a route 1} miles across the 
great gorge of the river the _ prehistoric 
deposits will be hauled up to the opposite 
edge of the canyon. The guano powder is 
first picked up by vacuum and carried about 
100 ft. through a 10-in. pipe to the bagging 
station. Here it is dropped in bins at a lower 
terminal of the ropeway and passed to a 
bucket. The cable then carries it 9,400 ft. to 
the discharging terminal. This single-span 
ropeway was built by Consolidated Western 
Steel, a division of United States Steel and 
is probably the largest of its kind ever built. 
At the discharge terminal the guano is 
packed in 5-lb., 10-lb., and 25-lb. containers 
and stored at the top of the canyon. From this 
warehouse it proceeds to Kingman, Arizona, 
about 60 miles off, for permanent storage 
before travelling by rail to Los Angeles, 
California, for national distribution. Unless 
further deposits are found in the unexplored 
interior of the cave the Canadian firm 
intends to limit the rate of withdrawal of the 
guano to 10,000 tons a year. This is not the 


222 


first time that attempts to remove the guano 
have been made. One plan, making use of 
barges, was frustrated by the treacherous 
Colorado River. <A later scheme using 
helicopters proved too costly. Helicopters 
have, however, been used on this successful 
occasion to string across 11,000 ft. of }-in. 
construction cable by means of which the 
heavier 1}-in. ropeway cable could be hauled 
into position. Bat Cave is the only known 
North American bat guano source of com- 
mercial significance and is the only one 
being currently operated. A constant 
temperature of 70° F. and negligible humidity 
have helped the guano to retain its chemical 
properties, including 10% to 16°, nitrogen 
content and considerable phosphate and 
potash. 
* * * 


The United States Army Transportation 
Corps has found a new method of trans- 
porting fluid over difficult terrain. A powerful 
truck is used to tow ten large tyres each 
with a capacity of 500 gal. and in this way 
liquid cargo can be moved across territory 
ranging from snow- and ice-covered country 
to swamps. The tyres are 5 ft. high by 
33 ft. wide and mounted in tandem, with 
their own axles, brakes, towing assemblies, 
and loading and unloading systems. The 
vehicle was designed by the Four Wheel 
Drive Auto. Co. (F.W.D.), in co-operation 
with the Goodyear Tire and Rubber Co. The 
designers claim that the tyres can carry 
5,000 gal. of almost any liquid, water, fuels, 
or chemicals, presenting a wide range of 
applications. Designed for transporting 
aircraft and missile fuels and for other 
military purposes, they could equally well 
be used to move quantities of water for 
forest fire-fighting or to carry liquid fertilizer. 
Other vehicles of a capacity from 140 to 1,000 
gal. have been developed. F.W.D. report that 
the principal limiting factor is the towing 
capacity of the truck. After the cargo has 
been unloaded the tyres are filled with air 
under low pressure and can then be towed 
away. 

* * a 

Research into Britain’s gas industry 
promises to revitalize and completely change 
the present structure of production and 
distribution. The new methods do not 
attempt to produce gas and coke but to make 
a complete classification. | Carbonization 
processes have reached such a degree of 
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excellence that any major improvement is 
unlikely. Despite this they are in danger of 
being priced out of the coke-plus-gas system 
since they are faced with strong competition 
from electricity and oil. Coke made from gas 
costs nearly as much as the original coal to 
move. This has made it impossible for the 
industry to produce gas at the pit heads and 
pipe it to market without leaving itself 
with the problem of transport of residue, 
A system which produces nothing but gas 
removes this difficulty. Another important 
point is that modern methods of mining 
produce considerable quantities of small 
coal, which can only be consumed in power 
stations. These will increasingly go over to 
generation of electricity by nuclear methods 
and no market will then exist for this coal 
grade. Gasification is the answer and if the 
whole thing is tackled in a really large scale 
the capital installation of a high-pressure 
grid would work out at an economic price, 
since the consumer would use considerably 
more gas at the prices at which it would be 
offered. The need appears to be to put gas 
into the high-pressure grid at between 
8d. and 10d. per therm. The present-day 
largest plants put the gas out at 1s. per therm 
plus twice that thermal value in the shape 
of coal at 64d. a therm. With all gas produc- 
tion there would be three times as much from 
each ton, an obvious economy. Coal needs 
12 hr. for carbonization, while gasification 
to completion takes some 12 min. _ The 
best present method for complete gasification 
of run-of-mine coal is the Lurgi, in which a 
mixture of steam and oxygen is reacted at 
between 20 and 30 atmospheres. The 
resultant product is lower in calories than 
town gas, but can be enriched with oil. 
A disadvantage is that ash must be removed 
on mechanical grates at present. This 
difficulty has been overcome experimentally 
by producing the ash in the form of molten 
slag. This has been successfully performed 
at the gas industry’s research stations. Not 
only is by-product recovery thereby simplified 
but ash is more readily disposed of. The gas 
thus produced can be brought up to town gas 
standard with currently produced methane, 
thus removing the need for extraneous oil 
enrichment. Another process uses the 
fluidization technique already familiar in 
mining. The various possibilities indicate that, 
taking coal at 3d. a therm and converting 
at between 2 and 2} times the raw material 
cost, there could be a yield costing about 
3d. per therm of gas and also the usual 
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chemical by-products. The high-pressure 
grid is conceived in terms of between 20 and 
30 atmospheres. At best it would appear 
that nothing will be finalized from the 
present pilot-stage investigations before the 
middle of the next decade. Meantime the 
various processes for converting oil to gas 
must continue to rescue the industry from 
decline. 
* * * 


It is hoped that an important discovery in 
cancer research at the University of Illinois 
Medical School may lead to practical advances 
in the treatment of that disease. Several 
other diseases have been successfully treated 
by the encouragement of antibodies. A piece 
of diseased tissue is taken from a diseased 
animal and transplanted to a healthy one. 
The receiving animal takes action to repel 
the invading tissue by forming antibodics. 
These antibodies are then withdrawn and 
returned to the diseased animal, where they 
attack and destroy the centres of the disease. 
Cancer has not yet been treated by this 
method. The obstacle to its application 
has been the impossibility of removing 
cancerous tissue unaccompanied by normal 
tissue. When both diseased and healthy 
tissue are transplanted the receiving animal 
forms antibodies not only to the cancer but 
to the normal tissue also. When these mixed 
antibodies are transferred they kill both the 
cancer cells and the animal. The new 
development from Illinois is a biochemical 
method of screening out all the antibodies 


except those inimical to cancer. Dr. Eric 
Brown, microbiologist, and Dr. John 
McCredie, surgeon, have worked out the 


technique and if applied to human beings 
it would work in this way. A sample of 
malignant tissue from a man or woman 
would be transplanted to a cow or sheep. 
The cancer-destroying antibodies formed 
by this animal would be removed from its 
blood serum, screened to remove foreign 
protein, powdered, and dissolved. The 
resulting solution would then be injected 
into the patient. Large quantities of blood 
are required to obtain enough of the anti- 
bodies needed and animal studies so far 
have necessitated the obtaining of as much 
as 10 gal. of blood to produce 1 oz. of 
blood serum free of all but the antibodies 
to be used to fight the cancer. The use of 
borrowed antibodies in a patient confers on 
him ‘‘ passive immunity ’’—the same kind 
of immunity as a new-born infant receives 
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from his mother to protect him for the first 
few months of life until his own antibodies 
can be stimulated.! 


* * * 


The bald eagle, national symbol of the 
United States, was once a common bird 
of prey throughout the temperate and 
warmer regions of North America. To-day 
it has almost disappeared. Uncontrolled 
destruction of adult birds, nesting places, 
and eggs have left few and it was not until 
1940 that a Federal law was passed to give 
protection to the remaining specimens of 
Haliaeetus leucocephalus. Under this law, 
the bird which once lived with a price on 
its head is preserved from death by the 
cost of a $500 fine. National preserves such 
as Everglades National Park, Florida, afford 
refuge. For a long time little was known of 
the white-headed bird, called bald not from 
any nakedness of the head but in the 
original sense of the word, which was 
‘white.”” It is now thought that the birds 
live for close on a century and mate for life. 
Eaglets are born after an incubation period 
of about 35 days. After 10 to 13 weeks the 
eaglet flies. During the first year or two the 
young bird retains its smoke-grey plumage 
and only at the age of 3 to 4 years do the 
distinctive markings become evident. The 
adult male is some 35 in. long, about 8 lb. 
in weight, and with a 7-ft. wing-span. The 
female is larger and weighs about 12 lb. 
Eyries are usually built at the tops of tall 
trees and near water ; the bird feeds on fish 
as well as small mammals, reptiles, and birds. 
The bald eagles return annually to the huge 
nest, often as big as 5 ft. to 8 ft. wide at the 
top. The powerful bird, used as a symbol of 
national prestige from the times of pre- 
Christan Persia, was adopted for the Great 
Seal of the United States and first used on 
a document of September 16, 1782. The 
official adoption of the eagle symbol came 
7 years later, on September 15, 1789. Its first 
use on American coins was in 1776, for a 
copper cent struck in Massachusetts. 
A similar copper was coined in New York 
in 1787. Perhaps the most famous of the 
bird’s American coin faces was that of the 
$10 gold piece known as the “ Eagle.” 
Eagles were first struck in 1795, weighed 
258 grains, and were 90°, pure gold. This 
coin remained popular until 1934 and is now 
1958. 
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a collector’s piece, as much prized by numis- 
matists as is a sight of its grand original 
by bird-watchers.? 


* * * 


A possible new weapon against virus 
diseases has been found in the substance 
known as “ interferon.’’ Instead of the usual 
specific action of a vaccine interferon 
appears to exercise a general action against 
many kinds of virus. The research was 
reported in the June issue of the British 
’ periodical the New Scientist by Alick Isaacs 
and Derek C. Burke of the British National 
Institute for Medical Research. It has been 
known for some time that infection by one 
virus can confer immunity to another totally 
different virus. The two British scientists 
cultured one such immunity-giving virus, 
killed it, and then successfully extracted 
from the culture a substance which interferes 
with the growth of a number of viruses. 
Chemical tests have shown the substance 
to be protein and it is produced in maximum 
quantity when ultra-violet radiation in a 
moderate dose is the instrument used for 
killing the virus. Ultra-violet is known to 
damage nucleic acids, the hereditary media. 
The two scientists consider it possible that 
the damage caused to the nucleic acids of 
the virus causes the invaded cell to produce 
interferon instead of the normal protein used 
for producing viruses. Virologists are now 
investigating the question of whether injec- 
tions of interferon in living animals will 
prove a safe method of countering a virus 
disease. Even if interferon cannot be used 
as a drug its discovery has exposed a hitherto 
unknown chink in the virus armour which 
may well prove vulnerable to attack in some 
other way.? 





News Letters 


VANCOUVER 
September 3. 
Bralco, Ltd.—The resignation of Mr. Austin 
C. Taylor as president of Bralorne Mines, Ltd., 
marks a milestone in the progress of mining 
activities in British Columbia. His contri- 


bution to the industry and, in particular, to 
the prolific Bralorne gold mine, has been 
notable. 


The Taylor holding company— 


1 Comp. Air Mag., July, 1958. 
2 Scientific American, Aug., 1958. 
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Bralco, Ltd.—acquired the property of 
Lorne Gold Mines, Ltd., in 1931. Despite the 
depression the Austin Taylor group furnished 
the capital for the construction of a 100-ton 
mill. The price then paid for gold was 
$20-67 per oz. and extensive work by pre- 
vious operators had proved discouraging. 
Bralorne Mines, Ltd., was incorporated in 
1931 and almost immediately the great 
potential of the mine began to unfold. As the 
ore reserves were expanded the capacity of 
the mill was increased, first to 200 tons 
per day, then successively to 425, 475, and 
finally 550 tons. By 1934 the scope of the 
operation had enlarged so greatly it was 
deemed advisable to organize a subsidiary— 
Bradian Mines, Ltd.—to. develop the south- 
east portion of the holdings. This course 
proved eminently successful and, while the 
older Lorne section continued to provide the 
main production, a great reserve of high-grade 
gold ore was developed in the Blackbird, 
Ida May, and other claims of the Bradian. 
The two companies were consolidated in 1936 
and the mines were connected by tunnel from 
Bralorne’s main adit. From the date of the 
underground connexion nearly all production 
has originated from the Bradian. 

Mr. Taylor has said that he feels that 27 
years of service to one company is sufficient 
and he contends that younger men may 
better serve the interest of shareholders. The 
election of Dr. Franc. R. Joubin as the new 
president has brought to the board a man 
who, Mr. Taylor is sure, will continue to 
enjoy the confidence of the shareholders, 
staff, and officials. The retiring president 
leaves the company with working capital 
of nearly $1,500,000 and ore reserves 
(December 31, 1957) of 570,000 tons with the 
extraordinary grade of 0-82 oz. of gold per ton. 

Mines Department.— Mr. Patrick J. Mulcahy, 
a veteran of 39 years’ service in the British 
Columbia Government service, has been 
appointed Deputy Minister of Mines to 
succeed Dr. John F. Walker, who is to retire 
at the end of September. Mr. Mulcahy 
joined the Attorney-General’s department in 
1919 and transferred to the Department of 
Mines in 1923. First an accountant he shortly 
became gold commissioner and _ mining 
recorder for the Victoria and Vancouver 
mining divisions and he was also Govern- 
ment agent at Barkerville and for a period 
mining recorder at Hope. He became Gold 
Commissioner for the Province in 1942 and in 
1952 was appointed Chief Commissioner of 
the Petroleum and Natural Gas Division. 





Dr 


Depu 
1934 
appo 
1937 
circle 
Insti 
His 
Colu 
Wor 
obta 
Ph.] 
whi 
of ‘ 
foll« 
V 
prot 
Cov 
mat 
to 
sup 
ore 
tre 
bei 
ave 
8:5 
are 
28: 
on 
gr: 
ali 
lo 


dr 





perty of 
2spite the 
furnished 
2 100-ton 
z0ld was 
by pre- 
ouraging, 
rated in 
he great 
l. As the 
Yacity of 
200 tons 
475, and 
e of the 
it was 
sidiary— 
ie south- 
S course 
‘hile the 
vide the 
vh-grade 
ackbird, 
Bradian. 
lin 1936 
nel from 
e of the 
duction 


that 27 
ufficient 
on may 
rs. The 
the new 
a man 
inue to 
holders, 
‘esident 
capital 
“eserves 
vith the 
Der ton. 
ulcahy, 
British 
> been 
nes to 
9 retire 
ulcahy 
nent in 
ent of 
shortly 
mining 
couver 
overn- 
period 
» Gold 
and in 
ner of 


n. 








Dr. John Fortune Walker, the retiring 
Deputy Minister, joined the Department in 
1934 as Provincial Mineralogist and was 
appointed to the Deputy Minister’s office in 
1937. He is widely known in world mining 
circles and was president of the Canadian 
Institute of Mining and Metallurgy in 1956. 
His studies at the University of British 
Columbia were interrupted by service in 
World War I and consequently he did not 
obtain his B.A.Sc. in geology until 1922. His 
Ph.D. was gained at Princeton in 1924, in 
which year he joined the Geological Survey 
of Canada, with which he served for the 
following ten years. 

Victoria.—The grade of ore milled since 
production was commenced this year by 
Cowichan Copper Co., Ltd., has been 
materially higher than that previously applied 
to ore reserves. The principal sources of 
supply have been the “G,” “H,” and “ J”’ 
ore-bodies. At the end of August the mill was 
treating 420 tons daily and was gradually 
being tuned-up to 500. Heads have been 
averaging 4° copper and with a ratio of 
8-5 to 1 some 45 to 50 tons of concentrate 
are produced daily averaging in content 
28-59, Cu. Exploration and development 
on the property have been particularly 
gratifying. In the “E”’ zone, which has 
always been considered the largest but 
lowest-grade of the ore-bodies, short-hole test 
drilling in advance of stoping has given strong 
indication that this zone will assay above 4% 
copper, whereas it was carried at only 1-65% 
grade in the reserve estimates. Surface 
stripping has disclosed some excellent ore in 
the Sunnyside claims 1,800 ft. south of the 
“E”’ zone. A cross-cut is to be put in on the 
1,100-ft. level to determine persistence to 
depth. At the present time there are 80 men 
engaged in the complete operation, Mr. J. R. 
Billingsley being mine manager and Mr. G. G. 
Sullivan mine engineer. Loading of the first 
ship was to commence on September 20, 
when the Nychiret Maru is to arrive. 
She is scheduled to load 6,000 wet metric 
tons of concentrate. The Cowichan manage- 
ment estimates that 8,000 tons will be on 
hand at the bunkers at that time. 

Nanaimo.—Vananda Mines (1948), Ltd., the 
former Texada Island gold-copper producer, 
has acquired a wholly-owned 50,000-acre 
permit in the Peel Plateau area of the North- 
West Territories. The area adjoins to the 
northwest the ground on which Peel 
Plateau Exploration, Ltd., a Conwest Ex- 
ploration subsidiary, has a deep-test well. 
4—6 
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Other 
Rainbow to the east, Canadian Husky to the 
north-east, and Anuwon Uranium Mines to 


immediate neighbours are Scurry 


the north. Vananda is negotiating with 
a major oil company to proceed with develop- 
ment on a farm-out basis. Vananda also 
recently acquired a 25% interest in a group 
of 30 mineral claims in the Mattagami 
district of Quebec. 

Vancouver.— Britannia Mining and Smelt- 
ing Co., Ltd., has applied for voluntary liqui- 
dation and Mr. J. E. Nelson, of Britannia 
Beach, has been appointed liquidator. 

Lillooet.— Pioneer Gold Mines of B.C., Ltd., 
has reported the production of 13,311 oz. of 
gold from 26,317 tons of ore hoisted in the 
quarter ending June 30, 1958. The grade of 
0-505 oz. per ton is below the average of 
0-597 oz. for the 26,755 tons of ore yielding 
15,980 oz. gold in the same quarter of 1957. 
Income for the quarter just ended aggregated 
$502,997 and consisted of $451,409 from gold 
and silver production, $42,600 estimated to 
be recoverable under the Emergency Gold 
Mining Assistance Act, and $9,588 from 
miscellaneous sources. The cost of production 
was $408,531, including $343,550 for mining 
and milling, $56,964 for administration and 
general expense, and $8,017 for automotive 
and logging account. The operating profit 
before provision for write-off was $94,466. 
After providing $37,087 for depreciation and 
depletion net profit for the quarter was 
$57,379. 

Kamloops.—The current underground 
drive of the Bethlehem Copper Co., Ltd., 
has given strong indication that the grade 
of ore is materially higher than that obtained 
in drill cores, which proved unsatisfactory 
in this area. At the end of August the face 
had been advanced 750 ft., faults being cut 
at 400 ft. and at 700 ft. Between the faults 
the ore appeared to be increasing in copper 
content (Assays were not available at the 
end of August.) and beyond the second fault 

there was a marked visible improvement 
with high-grade assays anticipated. 

New Hamil Silver-Lead Mines, Ltd., has 
let a contract for 20,000 ft. of diamond 
drilling on its Canford prospect in the south 
Highland Valley area. The work will be done 
to give full effect to the recommendations 
of Mr. A. R. Allen, the consulting geologist, 
following a magnetometer survey which 

indicated the presence of seven anomalies. 
These anomalies carry added significance 
through their proximity to the Merrell 
anomaly, in which Craigmont Mines, Ltd., 
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has developed large reserves of copper-iron ore. 
New Hamil is also conducting a magneto- 
meter survey on its Louis group a short 
distance to the north. The latter claims are 
adjacent to a section of the property of 
Jericho Mines, Ltd., on which the Phelps 
Dodge Corporation of Canada, Ltd., is at 
present drilling. 

The balance sheet of Trojan Consolidated 
Mines, Ltd., at April 30, 1958, shows liquid 
current assets of $40,336 against current 
liabilities of $35,668. An investment of 
$105,350 in 500,500 shares of the New 
Mexuscan Development Corporation, Ltd., 
is carried at cost, although the market value 
is shown at $150,150. Of the 5,000,000 
shares of authorized capital 3,698,475 have 
been issued. Following an electro-magnetic 
survey of the Trojan property Dr. W. H. 
White, a widely-accepted geological authority 
on the Highland Valley copper belt, has 
recommended exploration and development 
of three sections of the property. Early in 
August Trojan secured an option on a 
20-claim copper prospect one mile north-east 
of the main workings of Craigmont Mines, Ltd. 

Peace River.—Magnum Copper, Ltd., has 
been encouraged by early diamond drilling, 
which has indicated a grade of 661°, copper 
over an average mining width of 9-6 ft. for 
a length of 600 ft. and depth of 400 ft. Later 
information discloses that three roughly- 
parallel veins are converging to the south 
and at depth and that the presence of 
bornite is increasing in the drill cores at 
depth. As a result the company has un- 
officially estimated indicated ore at 500,000 
tons grading about 8% copper. Intensive 
development is being pursued under the 
direction of Canadian Exploration, Ltd. 
Magnum has joined with Centennial Mines, 
Ltd., another partly-owned subsidiary of 
Canadian Exploration, in the acquisition 
and exploration of a copper prospect im- 
mediately south-west of the main Craigmont 
claims. Magnetometer recordings 
indicated a high-count anomaly. 

Lardeau.—Sunshine Lardeau Mines, Ltd., 
operated its mill for the first 16 days of the 
three months ended July 31 in which time it 
produced 138 tons of lead and 180 tons of 
zinc concentrates. The estimated profit, due 
in some measure to favourable adjustment of 
earlier smelter returns, was $36,445. The 


have 


company is pursuing the exploration of the 
Lead Star group five miles distant from the 
Sunshine Lardeau mine. 

Slocan. 


Blue Star Mines, Ltd., has let 
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a contract for the driving of 500 ft. of cross- 
cut. The work will constitute an extension 
of the Matheson tunnel in the Wellington 
mine at Retallack and is designed to intersect 
the north and south veins at a vertical depth 
of 200 ft. below the old 200-level adit. 
Shipments of high-grade silver-lead ore 
were made from the higher horizon. The 
company is well equipped for the work in 
hand, having purchased the entire mining 
plant of Silver Hill Mines, Ltd. 
Nelson.—Canadian Exploration, Ltd., has 
suspended operation of its tungsten mill at 
Salmo. The company’s commitments under 
a profitable sales contract were met in full 
by the end of June, since which time a small 
stockpile of concentrate has accumulated. 
The lead-zinc operations are continuing. 
Golden.—During the fiscal year ended 
May 31, 1958, Sheep Creek Mines, Ltd., 
suffered a net loss of $21,307, as compared 
with a profit of $93,374 in the preceding 
year. Revenue was approximately the same, 
but operating expense increased by almost 
$100,000. The balance sheet shows current 
assets of $560,502 against liabilities of $84,408. 
Production consisted of 97,914 oz. of silver, 
5,113,157 lb. of lead, 15,118,453 lb. of zinc, 
9,702 lb. of cadmium, and 133,335 lb. of 


copper. The estimated ore reserves at the 
end of the year stood at 347,400 tons, 
averaging 1:68% lead and 4:58% zinc, 


with 0-96 oz. of silver per ton. The Paradise 
mine was not operated during the year. 
Ore reserves in this nearby property have 
been estimated at 40,850 tons grading 4-6 oz. 
silver per ton with 5-0% lead and 9-2%%, zinc. 
The company’s annual meeting of share- 
holders was advised that Sheep Creek has 
resumed negotiation for the acquisition of a 
precious- and base-metal property in Mexico. 
Mr. H. E. Doelle, the managing director, 
said the company was in the same position 
as most zinc producers as regards the over- 
supply of the metal. Nevertheless, he 
expressed confidence the operation would 
continue to “ break even’’ even under the 
continuing distressful period. 

Giant Mascot Mines, Ltd., is at present 
producing 50 tons of refined barite daily 
from the re-treatment of tailing at 
Spillimacheen. The product is shipped to 
the McPhail Engineering Co., of Tacoma, 
Washington. 

Yukon.—The Yukon Consolidated Gold 
Corporation, Ltd., has reported a value of 
$816,170 for gold production to the end of 
July, 1958 ; this compares with $731,865 at 
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the same date in 1957. The company is 
participating with Great Plains Development 
Co., Ltd., in oil exploration in central Alberta. 

The two dredges of Nighthawk Gold 
Mines, Ltd., have not been operated on 
Sixtymile River in 1958. The company, 
which is controlled by Giant Mascot Mines, 
Ltd., is considering a programme of test 
drilling of claims on the lower reaches of 
the river. 


TORONTO 
September 16. 


Gold Production.—The output of the gold 
mines of Ontario for July included 218,126 
oz. of gold and 38,940 oz. of silver, valued at 
$7,355,406, from 750,410 tons of ore milled. 

Kirkland Lake.—Shareholders of Wright- 
Hargreaves Mines have been informed that 

driving on six new levels between 7,200 ft. 
and 8,100 ft. in depth has opened 1,491 ft. of 
ore averaging 0-69 oz. gold per ton across 
5-4 ft. This grade compares with the mine 
average of about 0-40 oz. gold per ton. It 
was hoped during August to complete the 
new ventilation system which is to provide 
necessary ventilation on the new deeper 
levels. Once this system is in operation it 
will be possible to accelerate to deep-level 
development, which is now progressing at the 
rate of 250 ft. to 300 ft. per month. 

Sudbury.—At the annual meeting of Nickel 
Rim Mines shareholders were told that the 
company cannot operate economically at the 
current price of nickel without its own 
processing facilities. Ore reserves were esti- 
mated as of January 1, 1958, at 1,843,115 tons 
averaging 0-67% nickel and 0-27°% copper. 
Nickel Rim has shipped enough ore to the 
Sherritt-Gordon refinery to cover all its 
commitments under contracts which expire 
at the end of this year, it was stated. Net 
profit for 1957 was $728,098 or 18 cents per 
share, nearly double the 1956 net of $396,922. 

Production last year amounted to $3,019,329, 
a gain from $1,699,341 in 1956. The mill 
treated 970 tons per day (up from 760 tons) 
and costs per ton exclusive of treatment and 
marketing prices increased from $4-50 to 
$5: 42. 

Matachewan.— Underground exploration at 
the Min-Ore Mines property in Powell town- 
ship, now being financed by International 
Ranwick, Ltd., has indicated a wide new zone 
of mineralization. In a cross-cut south from 
the shaft samples have averaged 0-24°% 
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molybdenum and 1-77% copper over a width 
of 60-5 ft., with traces of gold. The mill is 
being enlarged and it is planned to increase 
its capacity to 125 tons a day. 

At Steep Rock the new plant now in 
operation is treating 7,000 tons of ore daily 
and producing 5,500 tons of a product 
averaging 58% iron with 6% silica. This 
plant serves the Errington underground mine 
and it is planned next year to provide a 
second plant to serve the Hogarth property. 

Bancroft Area.—The ore reserves of Fara- 
day Uranium Mines at December 31 last were 
estimated as 1,660,980 tons averaging 2-24 lb. 
of uranium oxide per ton. Work on the 
bottom level at 600 ft. continues to give good 
results, it is stated, and it has been decided 
to deepen the main shaft to 1,400 ft. and to 
develop four additional levels. At the recent 
annual meeting shareholders were told that 
overall costs now average $10-59 per ton, 
including $2-20 a ton for development, and 
that experimental work is in hand with a 
view to extracting thorium from plant 
residues. 

Saskatchewan.—It was recently announced 
by the Potash Company of America that the 
potash deposit 15 miles east of Saskatoon has 
now been entered at a depth of 3,300 ft. It 
is hoped to start production in November and 
planned to produce more than 500,000 tons 
of potassium salts annually. 

Manitoba.—It has been reported that the 
railway from the Snow Lake property of the 
Hudson Bay Mining and Smelting Co. to Flin 
Flon may well be completed before the 
scheduled date in June, 1960, and the 
development programme is being accelerated 
accordingly. It was stated last month that 
the Chisel Lake shaft had reached the 950-ft. 
level while that at Stall Lake was down 
1,150 ft. Now that the permanent headframe 
has been installed sinking to the 2,000-ft. 
objective has been resumed. 

While work at Moak Lake may be delayed 
in view of the world nickel situation the 
Thompson mine project continues to make 
good progress. The Manitoba Power Com- 
mission has confidently stated that develop- 
ment at the Nelson River hydro-electric 
scheme is such that there will be no power 
problems when nickel production starts. 

In the latest annual report of the Lithium 
Corporation of Canada, Ltd., it is stated that 
standby condition, including the auxiliary 
buildings, the power lines and substation, and 
access roads and most of the other claims in 
the vicinity of the Pointe du Bois region 
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properties are being retained and kept in good 
standing, 13 claims comprising a_ beryl 
prospect have been sold to Dalhart Beryllium 
Mines, Ltd., and the option on another group 
has been dropped. During the 1957 fiscal 
year all expenditures were kept to a minimum 
with exploration, development, shutdown, 
and other mine costs amounting to $41,873 
and administrative expenditures to $11,275. 

Shareholders of Montgary Explorations, 
Ltd., were told at the annual meeting that 
funds are being sought to permit re-opening 
of the lithium property at Bernic Lake which 
has been inactive for more than a year. 
A concentrator is to be built if the company 
can raise enough money but otherwise it is 
intended to make shipments of hand-cobbed 
select ore. Bulk samples sent to both 
European and United States ceramics and 
chemical industries for testing were reported 
on favourably the meeting was told. 

Quebee.—The output of gold from mines 
in Quebec for May totalled 86,831 0z., as com- 
pared with 86,591 oz. in April and 89,290 oz. 
a year ago. For the first five months of the 
current year the output totalled 428,017 oz. 
against 420,657 oz. in the comparable period 
of 1957. Silver shipments for May were 
326,799 oz. and the five-month total 1,620,604 
oz. The May asbestos output was 66,917 tons, 
the five-month total in this case being 
300,905 tons. 

Two new asbestos properties came into 
production recently. On July 1 the Black 
Lake mill of Lake Asbestos of Quebec started 
work and the first shipments of fibre were 
made in the month. The other new producer 
is National Asbestos Mines, at Thetford, 
which has started its 3,000 ton per day plant. 
The company—a subsidiary of National 
Gypsum Co. of Buffalo—is being operated 
by National’s wholly-owned Canadian sub- 
sidiary—National Gypsum Canada, Ltd. The 
anticipated annual production is 50,000 tons 
of asbestos fibre. The deposit was discovered 
as a result of geophysical surveys in 1955 
and since then some 1,000,000 tons of over- 
burden have been removed to expose the 
ore-body. 





MELBOURNE 
September 20. 


Government Encouragement for Mining. 
The Western Australian Department of 
Mines is to commence a diamond-drilling 
programme at Coolgardie in furthering its 
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policy of helping the mining industry. 
The work is designed to explore for reefs 
at depth on the old Lady Loch and Forest 
King leases, three miles south-east of the 
town. Drilling will include two holes of 
1,000 ft. each and two of about 500 ft. each ; 
originally the area was mined to a depth of 
about 700 ft. 

In the last two years, the Department of 
Mines had been drilling at Bonnievale, at 
Mount Morgans, and at Kanowna. Discovery 
of Coolgardie was the forerunner of Kal- 
goorlie and the Golden Mile and the field was 
of importance for many years. Following its 
decline Western Mining Corporation was 
interested in the redevelopment of the field 
but without conspicuous success. Study of 
the structural geology may point to possible 
repetitions of ore occurrence at lower zones 
or in lateral extensions. Should the Govern- 
ment exploration be successful the State 
policy would be to interest some suitable 
company in the area for development and 
exploitation, the new owners to reimburse 
the Department of Mines for its expenditure 
in drilling. The policy is designed to give 
assistance and encouragement to private 
enterprise and to attract the investment 
of capital in mining by the assurance of 
Government interest. 

Oil Exploration.—Following the announce- 
ment of the increased Commonwealth Govern- 
ment subsidy to assist oil search companies 
in structural drilling a new policy is to be 
followed by three companies—Associated 
Freney Oil Fields, Associated Australian 
Oilfields, and Papuan Apinaipi Petroleum, 
the two former working in Australia and the 
last named in Papua. These companies 
have decidéd to pool their resources and 
adopt an overall policy for future exploration. 
The respective areas will be made available 
for joint exploration and will transfer to the 
field administration company their holdings, 
drilling rigs, and equipment. Costs and 
benefits will be shared on a basis under which 
present holders of any area will participate 
on a higher scale than its two partners. 
The result will be that the participating 
companies will hold an interest in the major 
sedimentary basins of Western Australia, 
Northern Territory, Queensland, and Papua, 
amounting to some 120,000 sq. miles. 

West Australian Petroleum Pty., Ltd., 
is continuing active exploratory work in 
Western Australia. In the Meda well gas 
showings have: been persistent below the 
6,000 ft. horizon but are not regarded as 








import 
at Gol 
This v 
compa 
Dirk |] 
Exmot! 
Cannu 
fA14, 
and e> 
the At 
The 
indica 
of enc 
oil ar 
for t 
explo 
pany 
with 
unde! 
condi 
bene! 
inste 
Mc 
Rail 
than 
June 
fA 
the 
1s. 9 
peri¢ 
£A4 
fA4 
in tl 
Lye 
of A 
VW 
Gol 
covt 
put 
Pri 
dep 
gol 
sur 
dey 
risi 
has 
ave 
cor 
In 
Cre 
ov 
( 
ha 
is 
va 
Wi 
th 
la: 


ustry, 
reefs 
‘orest 
f the 
es of 
each ; 
th of 


nt of 
le, at 
ove;ry 
Kal- 
1 was 
1g its 
was 
field 
ly of 
ssible 
ZONes 
vern- 
State 
table 
and 
urse 
iture 
give 
ivate 
nent 
e of 


ince- 
vern- 
inies 
o be 
ated 
ilian 
um, 
| the 
nies 
and 
tion. 
able 
the 
ngs, 
and 
hich 
pate 
1ers. 
ting 
ajor 
alia, 
ua, 


‘a. 
in 


gas 
the 
28 








important. A new well has been spudded in 
at Goldwyer, 40 miles south-east of Broome. 
This well is the 58th drilling effort by the 
company since 1953 in areas which include 
Dirk Hartog Island, the Carnarvon Basin, 
Exmouth Gulf, the Kimberleys, and the 
Canning Desert. The search has cost nearly 
£A14,500,000 and is the most extensive 
and expensive oil exploration in the history of 
the Australian continent. 

The Commonwealth Government has 
indicated its appreciation of the importance 
of encouraging investment in the search for 
oil and intends to allow the full deduction 
for taxation purposes of calls paid to oil 
exploration companies, subject to the com- 
pany or companies concerned complying 
with certain conditions. The companies are 
understood to favour complying with these 
conditions and so afford shareholders the 
benefit of the full deduction of calls paid 
instead of one-third only as at present. 

Mount Lyell.—The Mount Lyell Mining and 
Railway Co., operating in Tasmania, more 
than doubled its net profit in the year to 
June 30 last. The profit increased from 
£A164,540 to £A365,142 and, as a result, 
the dividend was raised from 1s. 4d. to 
1s. 9d. a share. Included in the costs for the 
period were {A46,380 for mine development, 
£A48,946 for geology and drilling, and 
£A48,706 for explorations being carried out 
in the south-west of the Island by the Mount 
Lyell company and Electrolytic Zinc Co. 
of Australasia working in conjunction. 

Western Australia.— The Central Norseman 
Gold Corporation has announced the dis- 
covery of a new reef in a diamond-drill hole 
put down vertically at 3,000 ft. north of the 
Princess Royal shaft. The reef was cut at a 
depth of 285 ft. and assayed 31-5 dwt. 
gold over a width of 38 in. Sinking from the 
surface to test the reef has reached an inclined 
depth of 156 ft. In the Regent shaft area 
rising from No. 16 level on the Crown Reef 
has reached a height of 227 ft. on ore 
averaging 36-4 dwt. over 63 in. and has been 
connected with the No. 15 level north drive. 
In another rise from the same level on the 
Crown Reef values for 35 ft. were 16-9 dwt. 
over 48 in. 

Gold Mines of Kalgoorlie (Aust.), Ltd., 
has advised that its estimate of ore reserves 
is 1,338,000 tons, with an average assay 
value of 5:8 dwt per ton. This compares 
with 1,467,000 tons of the same value in 
the previous year. In the year to March 31 
last the company milled 526,328 tons of 
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ore, as compared with 534,309 tons, and 
recovered 141,044 oz. of gold ; gold recovered 
in the previous year was 137,518 oz., average 
recoveries being 5-36 dwt. and 5-15 dwt. 
respectively. 

Great Western Consolidated, operating at 
Bullfinch, has been a disappointment, but 
has done very good work from the cost 
aspect developing and mining a low-grade 
ore. In the year to March 18, 1958, the 
company treated 535,201 tons of ore and 
tailings for the recovery of 78,466 oz. of gold, 
equivalent to an average recovery of 2-93 dwt. 
per ton. In the 1956-57 period 522,291 tons 
of ore and tailings were treated for a return 
of 3-03 dwt. per ton. Revenue in the 1958 
period was £A1,429,621, as compared with 
£A1,391,273 in the previous period. Increase 
in revenue was offset by a rise in develop- 
ment redemption charges to {£A268,910 ; 
operating costs were practically the same 
in the two periods. Ore reserves were 
estimated at 25,000 tons of quarry ore 
with a grade of 2-7 dwt. per ton and 702,000 
tons of underground ore with an average 
grade of 4-0 dwt. per ton. Profit for the year 
was £A51,850, against £A73,872 in the 
previous year, with a carry forward of 
£A321,362. 

Victorian Gold.—Gold recovered in Victoria 
for July amounted to 4,445 fine oz., bringing 
the total for the first seven months of 1958 
to 24,652 fine oz., a decrease of 4,019 fine oz. 
on production for the same period of 1957. 
The total value of the gold production for the 
seven months covered is £A383,582. The 
State has produced the greatest quantity 
of gold of the several States of the Common- 
wealth, but now has only three producing 
mines of importance—Wattle Gully, at 
Chewton, Morning Star, at Wood’s Point, 
and the A. 1 at Gaffneys Creek. 

The leading gold-producing State is now 
Western Australia, followed by the Northern 
Territory, in second place, and Queensland. 
The Northern Territory output depends 
upon one mine, Australian Development, 
and Queensland upon Mount Morgan and 
Golden Plateau. The position cannot be 
materially altered until a substantial increase 
in the world price for gold is obtained. 

Mount Isa Mines.— Despite depressed metal 
market conditions the Mount Isa company 
continues production of lead, zinc, and copper 
ore at the normal rate and construction 
work on the expansion programme is being 
maintained. Preparatory work is in hand 
on the Collinsville coalfield to supply the 
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increased quantities of coal and coke that 
the expanded activities will require. The 
labour force at Mount Isa is being maintained 
at about 3,350 men, the population of the 
town being about 11,000 people, mostly 
housed by the company. 

Following the course of the metal market 
the lead bonus—paid on the selling price 
of lead—has fallen to £A4 5s. per week 
and is expected to reach {4. In 1946 the 
bonus was {£A17 5s., falling to £A10 17s. 6d. 
in January, 1957. Mine development con- 
tinues to build up ore reserves against 
increasing ore extraction. It is stated that the 
company is one of the few in the world that 
can mine profitably at current metal prices. 
The copper ore-body is classed amongst 
the largest of its grade and is the basis for 
the establishment of the large copper refinery 
at Townsville. The development potential 
of the lead-zine and copper lodes is high and 
the rate of exploration and opening up in 
these new directions is well in advance of mill 
and smelter requirements. 

The Townsville refinery being erected at 
a cost of £A3,000,000 is expected to be 
producing by July, 1959. The initial capacity 
will be 30,000 tons of copper per year, which 
will deal with the current output of the mine, 
but the layout provides for an ultimate 
production of 60,000 tons of copper per 
year and will place the refinery amongst 
the biggest of such plants in the world. 
At the present time blister copper must be 
shipped to Port Kembla, in New South 
Wales, for refining, but as the capacity of 
these works is less than Mount Isa’s produc- 
tion the balance must be shipped to the 
United States for refining. The weak link in 
the chain is the Government-owned railway 
from Mount Isa to Townsville, which is 
unable to cope adequately with the present 
Mount Isa traffic and the intermediate 
goods, largely cattle. Discussions have been 
in progress with the Commonwealth and 
State Governments since the early stages of 
Mount Isa’s expansion programme, covering 
the reconditioning of the railway, 600 miles 
long, but the present state of matters is not 
clear. It appears certain that the railway 
must be reconstructed if the Mount Isa 
operations are to expand on the projected 
scale. 

Iron and Steel.—The iron and steel industry 
has become a prominent factor in the in- 
dustrial field. The earlier State aspirations 
for State-owned steel industries have faded 
because exploratory work by State Govern- 


ments has failed to prove the tonnage of iron 
ore necessary to warrant the heavy capitali- 
zation involved by the projects. It is logical, 
therefore, that the provings of ore should be 
made available to the very strong, well 
established, and highly efficiently managed 
Broken Hill Proprietary Co. This policy has 
now been accepted by the South Australian 
Government. 

The Broken Hill Proprietary Co. has been 
very active in prospecting for new iron ore 
occurrences in North Queensland and the 
Northern Territory and is also incurring 
heavy expenditure in dealing with the very 
friable ore from Cockatoo Island, in Western 
Australia. 

Work is also well in hand at Koolan Island, 
in the same locality. Although these reserves, 
and those in the Middleback Ranges in 
South Australia, are substantial the 
Australian demand for iron and steel is 
expanding so rapidly that it is essential to 
examine Australia’s resources very closely. 
It is apparent that in the future ore of the 
present 65°, smelting grade will not be 
available in quantity. In the Middleback 
Ranges, South Australia, there are very 
large tonnages of taconite on, or adjacent to, 
the leases of the Broken Hill Proprietary Co. 
and the company is now investigating the 
probable utilization of this material. Western 
Australia has a large iron-ore deposit at 
Koolyanobbing, about 250 miles from the 
coast, which is supplying the State-owned 
charcoal-iron industry at Wundowie that 
was founded on small local deposits. The 
discovery of another iron-ore deposit in the 
locality of Koolyanobbing has been reported, 
but until examination has been advanced 
further its possibilities cannot be assessed. 

It is not unlikely that the present activity 
and interest in iron may considerably increase 
known reserves. This has happened with 
manganese, previously considered to exist 
in a limited quantity, but since the removal 
of the restriction on export, prospecting has 
been stimulated and a substantial increase 
in reserves has resulted. The principal 
location of the manganese deposits is the 
north-west of Western Australia. 

Uranium.—Australia is to have a fourth 
uranium producer at South Alligator River, 
in the Northern Territory. This area has been 
under examination for a considerable time, 
but although rich ore was located, reserves 
were insufficient to warrant the capitalization 
necessary for production, other than the 
export of high-grade ore. Development work 
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reached the desired stage toward the end 
of last year and after negotiations with the 
United Kingdom Atomic Energy Authority 
an agreement has been reached between the 
Commonwealth Government, the United 
Kingdom Government, and the uranium 
mining companies operating in the South 
Alligator River district for the sale of a 
substantial quantity of uranium oxide at a 
satisfactory price. The participating mining 
companies are United Uranium, N.L., and 
South Alligator Uranium, N.L. It is considered 
that the contract will be an important con- 
tribution to the development of the Northern 
Territory. Other Australian producing mines 
are the pioneer operation, the Rum Jungle 
mine, owned by the Commonwealth Govern- 
ment and operated by a subsidiary of the 
Zinc Corporation, Ltd., the Radium Hill 
mine, in South Australia, owned by the South 
Australian Government, and Mary Kathleen 
Uranium, Ltd., in North Queensland, which 
has just commenced production. 





FEDERATION OF MALAYA 
September 14. 


Tin Industry—Mr. Chong Khoon Lin, 
who is president of the All-Malaya Chinese 
Miners’ Association and a member of the 
Federation of Malaya Tin Advisory Council, 
said that the Soviet Union’ should not be 
allowed to become an observer in meetings 
of the International Tin Council as_ this 
would enable her to gather information 
while not being under any obligation to 
improve the international tin market. 

Sir Douglas Waring, chairman of Kuala 
Kampar Tin Fields, Ltd., said at the 
company’s general meeting in Kuala 
Lumpur: “The offerings of Russian tin 
since the first quarter of 1957 up to the 
present time are estimated at 17,000 tons 
and had it not been for their appearance at 
a time coinciding with a general recession in 
demand, the buffer pool would have been 
adequately equipped to deal with the 
situation for which it was designed and the 
anxiety which has had its effect on the 
market would not have arisen.’’ He also 
said: ‘‘ In the case of Russia, it has been 
stated that production is temporarily in 
excess of what is required, but the potential 
of consumption in that country and China 
as a result of industrial development is 
such that their full resources may well be 
needed to cope with their own demands. 
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Outside this sphere the productive capacity 
of tin remains fairly static and a position of 
equilibrium had almost been reached in the 
early part of last year.” 

A Washington report suggests that some 
of the tin that Poland unloaded on the world 
market earlier this yearmay have been given to 
Russia by the U.S. during the last world war. 
This is said to be the “ firm impression ”’ of 
U.S. tin importers, especially as Poland has 
never before exported tin. 

The decision by Britain and Holland to 
restrict their imports of Russian tin has been 
hailed as timely by mining circles in Malaya. 

A report from Tokyo that Japan might 
buy Russian tin has angered producers in 
Malaya, who send about 7,000 tons of tin 
to Japan annually. A spokesman for the 
Yawata Iron and Steel Company, a leading 
Japanese tin consumer, was quoted as saying 
that if the price was right negotiations would 
take place for Soviet supplies. If Japanese 
interests do decide to import Russian tin, 
trade reprisals are expected to be made by 
Malaya. 

An Indonesian Government announcement 
denies that tin has been sold to Russia and 
China in violation of the International Tin 
Agreement, says Antara news agency. The 
announcement says: “Indonesia loyally 
comes up to her obligations as a member of 
the International Tin Agreement.” It 
“firmly denies’’ rumours which, it says, 
“have obviously been launched from Singa- 
pore that Indonesia has sold her tin to the 
Soviet Union and the Chinese People’s 
Republic outside the agreement’s regula- 
tions.’’ Indonesia, it also says, “‘ has already 
directly approached the Soviet Union,” to 
ask it to join the tin agreement, because it 
“is one of the big tin producers.” 

Steel—A West German _— engineering 
company—Demag A.G., of Duisburg, is in- 
vestigating the possibilities of setting up a 
steel plant in Singapore or the Federation of 
Malaya. It is thought that Malayan coal can 
be used for the manufacture of high-quality 
steel. Mr. F. Akkermans, proprietor of 
Watt and Akkermans, of Singapore, local 
agents for the West German company, said 
that good-quality iron ore and limestone 
were available in the necessary quantities in 
Johore and Trengganu. 

Burma.—Tin and wolfram industries in 
Burma have been severely hit by the slump 
in world mineral prices. Several small mines 
have had to close down and larger operators 
have continued at heavy losses. The Mine 
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Owners Association has asked the Government 
to take firm measures to help laid-off 
workers and to exempt owners from land 
taxes. 

Sarawak Bauxite.—Bauxite is now being 
shipped from Sarawak to Japan and Formosa. 
Sematan Bauxite, Ltd., which is mining the 
mineral, has a labour force of about 200. 

Another discovery made in the Sematan 
area is high-grade silica sand. If tests show 
sufficient of the sand it may be exported to 
Japan for glass making. Surveys have 
revealed two other areas of high-grade glass 
sand—one near Bintulu, which is on 
Sarawak’s west coast, and the other in the 
neighbouring country of Brunei. Some of 
this sand is said to be suitable for making 
optical glass. 

Borneo QOil.—Reserves of oil in British 
Borneo—almost entirely concentrated in the 
Seria field of the Brunei Shell Petroleum 
Co., Ltd.—are estimated to be at least 
300,000,000 barrels and there are favourable 
prospects of finding more oil in 20,000 
sq. miles of British Borneo _ territory. 
A recent report on the British Borneo 
petroleum industry by Mr. F. W. Roe, 
Director of the Geological Survey Depart- 
ment in the British Territories of Borneo, 
on the British Borneo petroleum industry, 
suggests that in addition to this 20,000 
sq. miles believed to contain favourable 
signs of oil another 50,000 sq. miles possess 
possibilities. At the same time marine areas 
of the continental shelf—about 70,000 sq. 
miles—have reasonably favourable prospects 
of producing oil. 

There are at present no markets within 
economic range of the source of surplus 
natural gas now being flared in Seria, but 
investigations of gas utilization have been in 
progress for some years by the governments 
of Brunei and Sarawak and by the Brunei 
Shell Petroleum Co. The manufacture of 
chemicals and cement are among the 
possibilities that continue to be examined. 
The main disadvantage of the area is the 
absence of deep-water ports where solid 
materials can be loaded direct to ocean 
freighters. 

Hong Kong.—The colony’s production of 
minerals for 1957 as given in the Hong Kong 
annual report is as follows (figures in 


brackets for 1956) :— 

Graphite, 3,305 tons (2,442); iron ore, 
kaolin, 6,961 tons 
wolframite, 
quartz, 


94,182 tons (122,963) ; 
(5,463) ; lead ore, 130 tons (199) ; 


36 tons (24), and feldspar and 
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5,348 tons (3,005). 


All mining leases and 
licences and prospecting licences are for the 





New Territories—7.e., the mainland and the 
islands of Lantao, Chek Lap Kok, West 
Brother, Ma Wan, and Tsing Yi and opera- 
tions are mainly controlled by individuals or 
by small Chinese mining companies. At the 
Ma On Shan iron mine the transition from 
opencast to underground operation was 
completed in 1957. The 700-ton-a-day crude 
ore capacity dressing plant at this mine, the 
construction of which was completed in 1954, 
is the only processing plant in the colony 
involving the use of heavy machinery. 

During last year prospecting took place 
for wolfram, graphite, and beryl but there 
were no discoveries of economic importance. 
The continued low market price for wolfram 
discouraged interest in the mining of this 
mineral. 





JOHANNESBURG 
September 22. 

Union Finance.—With imports at 
£352,460,000 and exports at £233,290,000 
in the first seven months of 1958 the visible 
trade deficit amounted to £119,170,000, the 
corresponding figures in 1957 being 
£318,010,000, £265,070,000, and the deficit 
£52,940,000. With the 1957 values in 
parentheses the individual items included 
mining machinery, £2,855,000 (£3,330,000), 
chromite, £1,805,000 ({£2,050,000), lead 
concentrates (re-exports), £4,222,000 
(£6,469,000), manganese ore, {3,488,000 
(£3,264,000), fire-refined and blister copper, 
£3,752,000 (£4,871,000), asbestos, £5,860,000 
(£6,242,000), coal (mainly anthracite), 
£928,000 (£847,000), diamonds, £18,135,000 
(£22,018,000), radioactive minerals, 
£31,945,000 (£26,318,000). 

The Prime Minister has reiterated the 
policy of the Government on overseas invest- 
ment in the country. He stated that participa- 
tion by overseas investors in the development 
of the country will continue to be welcomed 
by the Government under his leadership. In 
a world where financial and economic inter- 
dependence is an established fact, he said, 
no country—not even the United States— 
could be completely independent of the world 
outside its borders. There was a natural 
desire in every country to control its own 
economic destiny. Accordingly, encourage- 
ment of domestic capital formation had been 
one of the guiding principles in financial 
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policies over the past ten years. To-day it 
was most gratifying that the country was able 
to provide by far the greater proportion of its 


capital requirements. However, overseas 
capital was needed and could still greatly 
assist in the development of resources and 
raising the standard of living, especially 
where it is accompanied by techniques 
required to effect desirable development. 

The Minister of Economic Affairs has stated 
that the South African Coal, Oil, and Gas 
Corporation was expected to reach capacity 
production by 1960. Diesel oil is being pro- 
duced in quantity and petrol output in May 
was 2,000,000 gallons and over the first five 
months of the year was equivalent to an 
annual rate of 29,700,000 gallons. The out- 
put capacity is 70,000,000 gallons. In 1957 
19,700,000 gallons were produced. Through 
appropriations from revenue and/or by means 
of short-term loans the Corporation has 
embarked on a consolidation scheme involving 
the installation of additional equipment of a 
major stand-by type, including boilers and 
synthesis reactors. The existing equipment is 
stated to require periodical shut-downs for 
inspection and maintenance. The stand-by 
equipment will facilitate continuous opera- 
tion. A 35% increase in output will be 
obtained, according to estimates. 

Shipping freight rates for manganese ore 
from the Union have been reduced to 60s. a 
ton from 75s. and for chromite to 75s. from 
85s. a ton from Mozambique ports. 

The availability of cheap coal is expected 
to defer until the 1970s the inauguration and 
development of nuclear power stations in 
South Africa, according to a statement of the 
Director of Research and Development 
Division of the S.A. Atomic Energy Board, 
Dr. A. J. A. Roux. 

The seasonal decline in the native comple- 
ment of gold-mine members of the Chamber 
of Mines has been less pronounced than for 
many years. In August the complement was 
334,815, against 336,356 in July and 334,882 
in June. In August, 1957, the figure was 
322,374. 

Against the background of restricted bank 
credit (through the application and raising of 
the supplementary reserve requirements of 
the commercial banks) stricter exchange con- 
trols on Union residents, tighter hire-purchase 
terms on motor-vehicle purchases, the ban on 
imports of luxury cars, increased customs and 
excise duties on motor cars, petrol, liquor, 
cigarettes, and tobacco, and natural economic 
forces, the Reserve Bank comments that 
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money in circulation declined by about 
£28,000,000 in the first seven months of 
1958, against corresponding declines of 
£36,000,000 and £40,000,000 in 1957 and 
1956. In general the indirect curb on 
imports and stricter control of South African 
funds combined with the reduction in the 
United Kingdom Bank Rate and easing of the 
credit squeeze there have had a favourable 
effect on the country’s reserves. However, 
economic activity in monetary terms was at a 
considerably lower rate of increase in the first 
seven months of 1958. Preliminary returns 
for August reflected a continuation of the 
declining trend in imports and a relatively 
sharp reduction in the value of exports. 

Minerals Development.—Field work and 
other operations of the Minerals Development 
Division of the Department of Mines have 
been terminated for reasons of economy. 
This division in the past provided assistance 
to small mines. Henceforth the identification 
and mineralogical investigation of minerals, 
ores, and rocks will be undertaken by the 
Geological Survey Division of the Depart- 
ment of Mines. Chemical analysis and the 
assaying of rocks and minerals will be under- 
taken by the Division of Chemical Services of 
the Department of Agriculture. The fees are— 
for identification, 10s. per sample; for a 
mineralogical investigation, {5 per day. 

Pneumoconiosis. — Sponsored by _ the 
Pneumoconiosis Bureau of the South African 
Council for Scientific and Industrial Research 
an international conference will be held in 
Johannesburg early in 1959. This will be 
attended by 43 delegates, 17 being from out- 
side the Union. The Director of the Bureau, 
Dr. A. J. Orenstein, is secretary-general of 
the conference. 

Hartebeestfontein Gold Mining.—In_ its 
No. 2A sub-vertical shaft Hartebeestfontein 
Gold Mining has reported the intersection of 
the Vaal Reef at a depth of 6,256 ft., with 
gold values of 195 in.-dwt. and uranium oxide 
values of 17-98 in.-lb. In the No.1 Shaft, 
completed to a final depth of 3,041 ft., the 
Vaal Reef was intersected at 2,861 ft. with 
values of 185 in.-dwt. All the reef develop- 
ment so far advanced has been in the area of 
this shaft, which is in the upcast or shallow 
section of the mine. 

The drilling results in the lease area 
indicated an average grade of 200 in.-dwt. to 
360 in.-dwt. with a high percentage of 
payability. The friable nature of the Vaal 
Reef suggested that reef-development values 
would be higher than the drilling results and 
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that these values would conform more to the 
higher limit of the drilling disclosures— 
namely, 360 in.-dwt., with the possibility of 
values being lower in the deeper levels. So 
far the expectation of reef development 
values being higher than drilling results has 
been realized, the ore reserves at June 30 
1958, averaging 9-73 dwt. over a stoping 
width of 39-4 in. or 383 in.-dwt. From the 
last quarter of 1956 to that ended June 30 
last sampled reef development values have 
been 454, 448, 432, 481, 400, 388, and 
415 in.-dwt., while the yield per ton milled 
has been 9-934, 10°455, 10-867, 11-067, 
10-868, 10-966, and 10-966 dwt. The average 
stoping width has been progressively reduced 
to 39-4 in. at June 30, 1958. While this has 
meant mining a greater footage to maintain 
the milling rate it has beneficiated the grade, 
together with intensive mechanized sorting, 
which has also necessitated a high mining 
rate. The run-of-mine plant feed is screened 
into a plus 2} in. fraction, from which reef is 
hand-picked, and a minus 2% in. fraction 
which is all treated. Waste sorted on surface 
in the last two years to June 30 was respec- 
tively 23-3°%, and 26-84%. The gold plant, 
which has a rated capacity of 90,000 tons to 
100,000 tons a month, is being extended 
further. Actual milling over the five months 
to the end of August has averaged 86,000 tons 
a month. 

The original scheme of ventilation at 
Hartebeestfontein involved the use of No. 1 
shaft in the shallow south-western section for 
upcast and No. 2 for downcast air, which was 
forced to the No.1 shaft workings by two 
150,000 cu. ft. per min. forcing fans 
installed on the twin-haulage transfer level. 
This system has now been modified. North 
of No.1 shaft an unlined 14 ft. diameter 
circular winze has been sunk to a depth of 
1,915 ft. and connected with an upper level. 
Equipped with a 400,000 cu. ft. per min. 
exhaust fan this winze is now being used as 
the upcast unit and both No. 1 and No. 2 are 
being used as downcast units. When No. 3 
shaft has been completed it will function as 
the main upcast unit for the deeper-level 
workings. The ventilation policy is therefore 
primarily based on massive circulation pro- 
bably combined with controlled distribution. 

Riebeeck-Loraine.— Shareholder approval 
of the merging of Riebeeck Gold Mining in 
Loraine Gold Mines will now be followed by 
application for court approval. Further 
drilling in the relatively restricted zone in the 
northern Riebeeck section has confirmed 
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previous results, which averaged 454°7 in.-dwt, 
or 10-22 dwt. over 44:48 in. Operations for 
the initiation of reef development early in 
1959 in the same zone where this drilling was 
conducted in the northern Riebeeck section 
are now proceeding. Ore from this zone will 
enrich that drawn from the southern Loraine 
section. The mill, which has a rated capacity 
of 75,000 tons to 90,000 tons a month, has 
been treating 74,000 tons a month and with 
ore from the Riebeeck section should return 
a yield of about 6 dwt. a ton, compared with 
the present figure of 3-95 dwt. The pre- 
sent capacity of the reduction plant is 
75,000 tons a month. 

African Metals Corporation.—The African 
Metals Corporation, Ltd., in its 1957-58 year 
experienced a decline in prices and demand 
for its ferro-alloy production in the export 
markets, which decline since then has _per- 
sisted. Factors in the higher-cost structure 
have been higher wages, electric-power 
charges, rail rates, and raw-material prices. 
The corporation has commissioned a new 
7,500-kVA electric furnace for the production 
of ferro-silicon. Improved production and 
lower power consumption has been recorded, 
due to the furnace’s rotating hearth. The 
other five electric furnaces have stationary 
hearths. The third blast-furnace at the New- 
castle works, in Natal, will be commissioned 
later this year mainly for pig-iron output and 
also for ferro-alloys. Expansion of dolomite 
and iron-ore production is planned. At its 
Langebaan quarries, in the Cape, a phosphate- 
rock washing plant is being erected. With the 
previous year’s figures in brackets, produc- 
tion figures were: Pig-iron, 152,231 
(140,508) tons; Kookfontein works ferro- 
alloy output, 63,147 (55,639) tons, of which 
23,105 (24,605) tons were exports ; di-calcium 
phosphate, 12,000 (not available) tons ; rock 
phosphate, 110,657 (110,812) tons. 

South-West Africa.—On appeal to the 
Appellate Division of the Supreme Court, 
Bloemfontein, Consolidated Diamond Mines 
of South-West Africa secured a reversal of a 
previous High Court declaration upholding 
the grant to Suidwes Prospekteerders (Pty.), 
Ltd., of mining rights over the seaward strip 
between high- and low-water marks con- 
tiguous with the mining areas of the Con- 
solidated company. The Appeal Court’s 


decision therefore apparently took account of 
the finding of the High Court that for security 
and other reasons it was desirable for the 
Consolidated company to own the rights down 
to the low-water mark. 


However, it also 
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found that this did not empower itself to 
insert into the original proclamation words 
giving another conception than that intended. 
In 1923 the Consolidated company was 
granted by statute exclusive rights over a 
10,000 sq. mile diamond area defined as the 
Sperbebiet (prohibited area), which the 
respondents have contended—now unsuccess- 
fully—excluded the strip between high- and 
low-water marks. 

Federation.— Divide Chrome Mines, Ltd., 
reports that the depressed condition of the 
chromite market remains such as to have 
rendered unsuccessful all efforts to obtain 
further contracts for supplying ore. The 
company’s present contract, which would 
have expired at the end of 1958, has been 
extended to March 31, 1959. Adequate 
development will be continued and a stock- 
pile of about 500 tons will be established 
pending a recovery in the chromite market. 

Tanganyika.—De Beers Consolidated has 
acquired a 50% interest in Williamson 
Diamonds, one of the world’s major diamond 


producers. The major portion of Tan- 
ganyika’s diamond exports — represents 
Williamson output, the 1956 and 1957 


exports being respectively {2,855,000 and 
{3,288,000 and in the first half of 1958 
£2,195,000. On an issued capital of 800,000 
pref. shares and 16,335,276 def. shares, 
De Beers in 1957 had distributable profits of 
£11,473,500 and paid out {1 per pref. share 
(£800,000) and 10s. per def. share (£8,167,638). 

Company Finance.—With a _ board of 


Notes 


Medium-Sized Dumper 

Some particulars have recently become 
available of a medium-sized dumper as 
illustrated here. This is known as _ the 
Chaseside high-speed Model D.5 and is com- 
pletely new. It has a 13,500 Ib. payload, 
two-way steering and controls, ten speeds in 
either direction, and _ positive hydraulic 
hopper discharge. It is equipped with a four- 
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directors consisting of C. W. Engelhard 
(chairman), P. H. Anderson, T. Reekie, and 
R. E. M. Blakeway, the Corner House 
Investment Co., Ltd., has been formed with 
an initial capital of £5,000, later to be 
increased to £2,000,000 in {1 shares. The 
primary object of the company is to invest 
funds as accrued expeditiously and as 
favourably as possible. Rand Mines, Ltd., 
will subscribe at par for 125,000 shares and 
advance loan facilities up to £200,000 and, in 
addition, will offer the new company a 
participation in any appropriate new business. 
The Corner House company, in its first 
activity, will offer to exchange its shares for 
holdings in Modderfontein B, New Modder- 
fontein, Rose Deep, and Transvaal Gold 
Mining Estates. There is no doubt that share- 
holders in these companies are very keenly 
interested in the exploitation of their assets or 
their realization on terms approximating to 
market values. The companies holding the 
assets are admittedly mining not estate com- 
panies. Nevertheless, the proposal that the 
Corner House company acquire shareholdings 
in the companies may provide more adequate 
means for handling the assets than has so far 
existed or been possible. 

Negotiations between the United Kingdom 
and South African Governments on the com- 
plete transfer of domicile of Union Corpora- 
tion, Ltd., to South Africa have been 
unsuccessful. The Board is, however, keeping 
the matter under review and will take what- 
ever action is possible in the future. 
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cylinder Fordson diesel engine which develops 
61-5 b.h.p. at 2,250 r.p.m. Powerful four- 
wheel servo-assisted brakes are fitted and 
two-way driving controls reduce turn- 
round time, especially for tunnelling work. 
A hydraulic ram raises the hopper to its full 
tipping angle of 70° in less than 6 sec. and it 
floats automatically back to the carrying 
position as the dumper moves off. Power is 
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Chaseside 


Dumper. 


transmitted through a large torque capacity 
clutch, constant mesh gearbox, and indepen- 
dently mounted transfer box which duplicates 
the speeds in either direction to a heavy-duty 
two-speed differential axle (with vacuum 
operated change). The machine is made by 
Chaseside Engineering Co., Ltd., of Hertford. 


Speed Reduction Pulleys 

What is described by the makers as a gear- 

box within a pulley is shown in the accom- 

panying illustration. These Andantex speed 

reduction pulleys are made by Furnival and 

Co., Ltd., of Reddish, Stockport, and the 

information is made available by Rhodes, 

Bryden, and Youatt, Ltd., of Stockport. The 

descriptive notes suggest that the most 
revolutionary feature of the unit is the unique 

and previously unknown method of keying 

the planet pinions to their respective shafts. 

If one set of planet pinions transmit a given 

force then ‘“‘ X”’ planet pinions will transmit 

“XX” times that amount. This, however, 

only obtains if the gear teeth bear upon each 

other simultaneously. Using the conventional 

method of steel keys and keyways one set of 

planet pinions can be easily fitted, but the 

assembly of the second set requires very 

accurate setting of the keyway position. The 

accurate location of the pinions is made more 

difficult, however, when they are hardened 

, and ground and as more planet trains are 
incorporated it becomes impossible to obtain 
equal loading on all gears. In the method 
used here the reduction unit is permanently 
assembled. The pinions are mounted on their 
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shafts and left free to rotate so that they 
can take up their natural position. Special 
adaptors are used in the position of the planet 
shaft bearings thus enabling the planet gears 
to be preloaded and set in their correct 
position in relation to the central sun gears. 
This assembly now forms a mould which is 
preheated and into which liquid nylon is 
injected by a specially designed injection 
press The adaptors are then removed and 
the correct bearings inserted. Slight elasticity 
in the nylon allows the bearings to give the 
pinions sufficient working clearance and thus 
equilibrates the load upon them. All gears 
used in the manufacture of these pulleys are 
of the single-helical type made from nickel- 
chrome steel. 

The essential immobilization of one of the 
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sun gears is normally carried out by the use 
of a standard torque arm which is a simple 
casting fitted with leaf springs and restrained 
by astop. Using this principle several special 
accessories have been designed for mounting 
on to the side of the Andantex reduction 
pulley. These can act as torque limiters, as 
clutches, or as a means to obtain two separate 
speeds. The accessories form an integral part 
of the unit itself and therefore take up very 
little extra space. They can be so arranged 
that the drive is controlled remotely or by 
hand, ensuring positive predetermination of 
the safe working load. Damage or breaking 
away of the sun and planet gears is con- 
sidered virtually impossible. When fitted 
with the standard torque arm the springs will 
break or twist at three times more load than 
the normal pulley ratio. With a mechanical 
torque limiter fitted the load is pre-set and 
arrangements are then made so that on over- 
load the power is automatically cut or the 
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drive disengaged. If for any reason the 
particular safety device should fail then the 
nylon injected keys within the pulley itself 
will shear without causing damage. This 
would occur at a load four or five times 
normal. Should the nylon keys shear as a 
result of such an overload the repair of the 
Andantex unit is a simple matter of re-injec- 
tion of nylon which can be effected by the 
makers within a few hours. 

The pulley also provides a method of 
reversibility not dependent upon the addition 
of extra gears or the crossing of a belt. The 
direction of rotation is governed by the gear 
ratio employed and can, therefore, be 
arranged as required. The range of speed 
reduction obtained is very varied; 21 set 
ratios are available ranging from 2-79: 1 to 
273 : 1 in cases where the driven shaft rotates 
in the same direction as the driving shaft. 
When the driven shaft rotates in the reverse 
direction the range is from 1-79: 1 to 272: 1. 





Personal 


S. J. Ayres has been appointed H.M. Principal 
Inspector of Mechanical Engineering in Mines and 
Quarries in succession to A. E. Crook who has 
taken up an appointment with the National Coal 
Board. 

W. I. Batu is returning from the Philippines. 

H. W. Buck ey has retired from the offices of 


director and managing director of Broken Hill 
South, Ltd., and Murray W. HoweELt, general 


manager of the company at Broken Hill, has been 
appointed a director. 

C. J. Burns has been appointed chairman of the 
Western Selection and Development Co., Ltd. 

P. G. CLay has been awarded a British Oxygen 
Fellowship in chemistry. 

F. A. Davis has been appointed general manager 
of North Kalgurli (1912), Ltd., following the sudden 
death of Mr. A. A. McLEop. 

D. H. B. FitzGEracp has left Ireland for Brazil. 

R. ForDER is now in Spain. 

A. R. J. GAsSKIN is home from Sierra Leone. 

W. GrBson is home from Sierra Leone. 

O. L. Gray is home from Ghana. 

D. A. S. HoLpine is 
Rhodesia. 

J. B. Hooper is home from Malaya. 

G. Hunt, who has been assistant manager of the 
Consolidated Diamond Mines of South-West Africa, 
has been appointed general manager of Williamson 
Diamonds, Ltd., in Tanganyika. 

M. P. J. HunTER is here from Northern Rhodesia. 

A. JOHNSTON is here from Northern Rhodesia. 

R. E. RaaB has been awarded a British Oxygen 
Fellowship in physical chemistry. , 


home from Southern 





P. W. RICHARDSON is now in the United States. 

L. A. Ricues has been appointed a director of 
the Cementation Co., Ltd. 

G. SAVILLE has been awarded a British Oxygen 
Fellowship in inorganic chemistry. 

A. J. STRATFORD is returning 
Rhodesia. 

C. W. Tuomas is here on a visit from South Africa. 

J. A. TOWNSEND is now in India. 

RICHARD TURNER has been appointed managing 
director of Johnson, Matthey and Co., Ltd. 

O. WINFIELD is now in Ghana. 


from Southern 


Harry S. Broom died on September 12, aged 83. 
Mr. Broom was founder chairman and _ joint 
managing director of Broom and Wade, Ltd. 

GEORGE ALFRED DENNY, who died in Durban on 
September 3, aged 90, was one of the pioneers of 
gold-mining development in South Africa. Trained 
in Australia Mr. Denny practiced as a mining 
engineer in that country and the Americas before 
visiting Europe in 1892. In the following year he 
went to the Cape and before and after the Boer War 
he was intimately associated with the gold-mining 
industry. A former Member of the Institution of 
Mining and Metallurgy, Mr. Denny was a foundation 
Member of the Australasian Institute as well as a 
Gold Medallist of the Institution of Civil Engineers. 

EVELYN GODFREY LAWFORD, who died on 
September 19 following a motor accident, aged 65, 
was trained at the Royal School of Mines, to which 
he went in 1913. Joining the Forces in 1914 he 
served with distinction in the Royal Engineers, 
being Mentioned in Despatches. In 1918 he resumed 
his studies, receiving his Associateship in 1921 and 
being awarded the Warrington Smyth Medal. 
Following six years in Mexico with the Santa 
Gertrudis Co., Ltd., Pachuca, Mr. Lawford was for 
a period assistant editor of the Engineering and 
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Mining Journal before joining the staff of the Rio 
Tinto Co., Ltd. He had but recently retired from 
service with that company. He was a Member of 
the Institution of Mining and Metallurgy, of which 
he had served on the Council for a number of years, 
and was President of the Royal School of Mines 
Association 1938-1939. 


Metal Markets 
During September! 


Copper.— Despite the fact that this would appear 
to be a most ill-advised time to start a strike against 
a copper mine it must be recorded that in September, 
strikes broke out at mines both on the Rhodesian 
copperbelt and in Canada. In Canada the strike 
is against the International Nickel Co. and affects 
both the mine at Sudbury and the plant at Port 
Colborne. Although Inco has cut output generally 
twice recently the move has been mainly on account 
of its primary product—nickel—Inco’s copper 
position apparently not being too serious. Neverthe- 
less, with a substantial stock of nickel behind it, 
the company is unlikely to hurry to effect a settle- 
ment which is in any way unfairly adverse. In the 
same way the Copperbelt companies, who have been 
adjusting output to keep pace with demand over a 
period are not overburdened with copper. However, 
they have been fighting an increasingly bitter 
battle with the unions over the question of principle 
of organizing the mines to achieve the maximum 
efficiency and this is likely to weigh very importantly 
with the companies in deciding the basis on which 
to settle the strike. 

The question of supplies of electrolytic copper in 
Europe is a particularly interesting one at present. 
Period contracts for supplies of specifiable copper— 
mostly wirebars—for next year are now very much 
under discussion and these are affording an 
opportunity for more active debate than usually 
occurs. For the past two years consumers have 
been able to obtain American wirebars at the 
Metal Exchange price, without premium for the 
specifiable brand and type, and they are anxious 
to obtain this concession for a further year. The 
Commonwealth producers, on the other hand, feel 
that this advantage calls for a small premium 
and they will be actively negotiating to secure this 
on their 1959 contracts. 

Consumption of copper in the U.K. in July was 
53,564 tons, of which 42,373 tons was refined copper. 
During July there were produced 8,117 tons of 
primary refined and 8,815 tons secondary refined 
copper. During the month there was a slight advance 
in stocks of both refined copper (from 59,558 tons to 
60,460 tons) and of blister (from 22,293 tons to 
24,296 tons). 

Tin.—During September tin has stolen the lime- 
light from the other metals, as, during this month, 
the Buffer Stock ran out of funds with which to 
support the market at £730 per ton.? This is, of 
course, the development which the market has 
feared all along, but at no time, it is fair to say, was 
the development less feared than when it actually 


1 Recent prices, pp. 200, 240. 


2 See Table, p. 240. 
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happened. As has been pointed out in these reports 
over quite a long period the statistical position of 
tin, thanks to the buying activity of the Manager 
of the Buffer Stock and notwithstanding the sales 
of Russian metal on this and other markets, has 
been steadily strengthening and the drama of the 
touch-and-go situation as the Buffer Stock’s money 
began to be exhausted must, to those intimately 
concerned with it, have been fascinating. How close 
a call it was has been shown by the behaviour of the 
market since the dramatic collapse of the support 
was first discovered. Immediately after the morning 
session in which support finally disappeared, prices 
slumped to £640 per ton, which was certainly no 
greater a drop than had been foreseen in similar 
circumstances, rather less if anything. Naturally 
enough a certain amount of consumer interest 
was brought out at the lower level, noticeably in 
America. Basically, however, the recovery of tin 
prices ! since the initial slump has been due mainly 
to the increasing realization that after all artificial 
interference with the market has been stripped away 
the statistical position is really not at all far out of 
balance. 

This position, of course, only holds good as long 
as the export restrictions imposed under the Inter- 
national Tin Agreement are maintained, but it has 
been made quite clear that the producing countries 
adhering to the Agreement are fully prepared to 
continue this austerity régime, in view of the fact 
that it has not only secured them a stable market 
up to now, but has additionally coped with an 
increase in supplies which nobody foresaw, to the 
point where supply and demand are still in balance, 
now that some 30,000 tons of metal have been 
isolated from the market. Naturally the greatest 
calamity in the world would be that some reason or 
other should compel the winding up of the Tin 
Agreement and the distribution of its tin holdings, 
but fortunately there is little danger of this 
happening. Even though the Buffer Stock has 
‘shot its bolt,’’ it would appear to have achieved 
a somewhat Pyrrhic sort of victory, in that the 
future unhampered course of the tin market may 
well take it to the higher price ranges which it has 
all along been the Agreement’s aim to attain. 
Naturally the availability to the Manager of the 
Buffer Stock of his vast stocks of tin precludes any 
possibility of a runaway upward movement. 

U.K. July tin consumption was 1,656 tons and 
production 2,904 tons. 

Lead.—Lead and zinc have been subjected to the 
same influences in September and on the whole have 
responded similarly. The predominating influence 
in both cases has been the imposition of quotas by 
the U.S. Government on imports of lead and zinc 
entering the U.S.A. after October 1. The amount is 
equal to 80%, of the arrivals averaged over the 
year 1953 to 1957. Exactly how the quotas are to 
be worked is still not too clear, but the general 
implication for the market is unmistakeable. Most 
exporters to the U.S.A. have protested against the 
quotas, but, far from being disillusioned with controls 
interfering with markets, the majority of exporters 
seem to have turned with even greater enthusiasm 
to the idea of some form of international control 
scheme. So far nothing concrete has been proposed, 
but there is likely to be activity by a number of 
committees and study groups for some _ time. 
As a result of the quotas U.S. lead and zinc prices 


1 See Table, p. 240. 
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have both been advanced half a cent but elsewhere 
in the world there is no buoyancy in prices,’ even 
though the quotas did not have any great immediate 
depressing effect. 

U.K. lead consumption in July was 27,201 tons 
and production 6,375 tons. During the month 
stocks declined overall to 36,166 tons. 

Zine.—The factors affecting zinc in September 
have, perforce, been covered in the lead section. 

U.K. July consumption was 23,794 tons and 
production 5,329 tons. Stocks at end-July were 
48,497 tons. 

Iron and Steel.—The publication of the August 
iron and steel production figures last month revealed 
that the recession is by no means over. Naturally 
output was affected by holidays, but it was lack of 
orders at the works that resulted in steel production 
falling to an annual rate of only 15,558,000 tons, 
against 19,417,000 tons in August, 1957. Pig iron 
output also sagged—to an annual rate of 11,492,000 
tons, as compared with 14,169,000 tons a year ago. 
Consumption of steel is showing some signs of falling 
off, but the principal cause of depleted steelworks’ 
order books is the running down of stocks by 
consumers. This running down has not, however, 
been so drastic as many steel industry people 
had hoped and it is likely therefore to be some 
months before consumer buying picks up on any 
appreciable scale. 

The steel industry is also faced with a serious 
problem on the export market. Overseas demand 
has dwindled considerably and in the first eight 
months of this year exports of iron and _ steel 
from this country fell by no less than 17°, from the 
level of the corresponding period of 1957. 

Imports of iron and steel into this country have 
now fallen to the lowest level for nearly four years 
and, apart from material coming in on outstanding 
contracts, the only big importation is of sheet 
steel for the motor-car industry. The high level of 
activity in the motor industry is one of the few 
bright spots in the steel consumption picture. 

Iron Ore.—Declining pig-iron production is now 
being sharply reflected in iron ore arrivals from 
abroad. In the first eight months of this year 
imports fell to 9,142,699 tons from 10,297,956 
tons in the corresponding period of 1957. 

Aluminium.—The aluminium market in the 
United Kingdom offered nothing of great interest 
during September, the price of Canadian ingots 
remaining at £180 per ton delivered. 

The U.K. Board of Trade has still made no move 
in the matter of the anti-dumping duty against 
aluminium from Soviet-bloc sources. This applica- 
tion was made almost nine months ago and it seems 
that no information exists as to why the Board 
have not yet taken action on it. Whatever the 
intention of the Board is it is certainly time that 
some decision was taken. However, just lately there 
has not been a great deal of selling pressure with 
regard to metal from Eastern sources ; currently 
aluminium from the Soviet bloc is offering at around 
{171 a ton for forward delivery. 

In the United States some producers are re-opening 
their facilities ‘‘ due to an improvement in business 
conditions.’’ During the month the Massena plant 
of the Aluminum Co. of America became the first 
industrial facility to use electricity generated from 
the St. Lawrence power project of the New York 
state Power Authority. A new potline using this 


1 See Table, p. 240. 


OCTOBER, 








1958 239 


power has an annual capacity of 54,000 tons of 
metal ; a second line is due to start production 
sometime in October. 

Antimony.—During the past month the market 
in imported regulus has been, and still is, very quiet. 
Very little actual business is passing and consumer 
buying interest is nearly non-existent. Prices of 
both Chinese and Russian metal have fallen, 
consequent on the lack of demand, Chinese material 
falling by about £15 a ton and Russian by just a 
little less. English regulus is still quoted at £190 
for 99%, metal and £197 10s. a ton for 99-6%. 
Russia is reported to have made considerable sales 
of antimony in Europe, although it is obvious that 
not very much of this metal has reached the United 
Kingdom. 

Imports of antimony ore into the U.K. during the 
month of August totalled 1,161 tons. This brings 
total imports for the first eight months of this year 
to 6,995 tons. 

Arsenic.—Imports of arsenic trioxide during 
August totalled only 889 tons, as compared with 
over 2,000 tons in the previous month. Despite 
the apparent lack of movement in this market 
from month to month during the first eight months 
of this year some 5,250 tons of trioxide were imported 
into the United Kingdom, as compared with only 
just over half this amount in the comparable 
period of 1957. 

The price of arsenic metal in the U.K. continues 
to be quoted at £400 a ton and that of trioxide 
at £40 to £45 a ton. 

Bismuth.—The price of this metal has not altered 
and business during September remained at its 
usual level. Imports of bismuth metal during August 
totalled 79,569 Ib., compared with 115,434 Ib. 
in the previous month. Imports in the first eight 
months of 1958 at 669,729 lb. were at almost the 
same level as in 1957. 

Bismuth metal is quoted at 16s. per Ib. delivered. 

Cobalt.—Following the startling recovery in 
cobalt imports in July to 117,971 lb. August im- 
ports have risen even higher—totalling 333,240 Jb., 
bringing the total for the first eight months of this 
year, however, to 1,173,050 lb., as compared with 
1,833,435 lb. in the comparable period of 1957. 

The market position of this metal has not altered 
during the past month and it remains quoted at 16s. 
per lb ‘ 

Cadmium.— About the middle of the month 
the price of cadmium of Commonwealth and U.K. 
origin was reduced from 10s. per Ib. to 9s. 6d. per Ib. 
This move was brought about in part by the rather 
depressed U.S. position. Other sellers of foreign 
metal on the U.K. market moved into line almost 
immediately although with some reluctance. 

Chromium.—True to form the market in 
chromium presented very little of interest during 
September and it is still quoted at 6s. 11d. to 7s. 4d. 
per lb. 

Tantalum.—Tantalum continues to be quoted at 
900s. to 950s. per unit, with little or no change in 
the overall position being recorded. Ore imports 
into the U.K. during August totalled only 6 tons, 
as compared with 29 tons in the previous month. 

Platinum.—Near the end of the month the two 
leading sellers of U.K. and Empire refined platinum 
lowered their price and are now quoting £21 5s., a 
fall of (2 per oz. from the previous level The 
reduction was not unexpected, since the companies 
have been holding their prices at 40s. above the 
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imported metal price in a dull and uninteresting 
market for two months or more. 

The two leading U.S. sellers also lowered their 
price and now quote $57 to $60 per troy oz. 

Later in the month the price of imported metal in 
the U.K. eased to £18 15s. to £19 15s. per troy oz. 

Iridium.—This market remained quiet and not 
very interesting during September with little busi- 
ness passing. The price is still nominally quoted at 
£20 to £22 per troy oz. 

Osmium.—Despite the almost complete lack of 
interest in this metal the price remains unchanged 
from that quoted in August—/17 per troy oz. 

Palladium.—This metal continues to be quoted at 
between /5 and £5 15s. per troy oz., with very little 
consumer buying interest apparent. 

Imports of platinum-group metals into the United 
Kingdom totalled 12,543 troy oz. in August. 

Tellurium.—The tellurium market remained 
quiet and unchanged during September with no 
alteration in the quoted price of 15s. to 16s. per Ib. 

Tungsten.—Throughout September the tungsten 
ore price remained at 60s. to 65s. per unit of WO, 
with a very limited amount of business actually 
passing. As was mentioned in the previous report 
there was hope that U.S. buying might pick up 
and latest indications are that sales have been 
made to America (although not from Europe) at 
around the currently quoted range. This is certainly 
a most interesting development, particularly as it 
has taken place somewhat in advance of the 
majority of people’s expectations. 

Nickel.—Towards the end of September a strike 
broke out at the properties of the International 
Nickel Co. of Canada in the Sudbury and Port 
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Colborne areas. The strike was caused by disagree- 
ment over wage claims. However, it is not expected 
that the strike will cause any shortage of nickel, 
as it is believed that stocks of both nickel metal and 
raw material for the production of nickel in the 
U.K. are adequate to ensure supplies for some time 
tocome. 

The price in the U.K. is quoted at £600 a ton. 

Chromium.—This market has been jogging along 
in a quiet manner during the month, free of any 
startling developments. The situation in Turkey 
seems to be going from bad to worse. Many mines 
have ceased operations, particularly as mine stocks 
are quite heavy with no outlets in sight. Any 
business passing at the present time is only the 
fulfilment of old contracts, including the barter 
concluded with the U.S.A. in 1957. 

The price of Rhodesian 48% metallurgical 
material in the U.K. is quoted at £15 15s. per ton. 

Molybdenum.—There have been no movements 
of interest in this market during the past four 
weeks and the price in this country is still quoted 
at 8s. 5d. per lb. of metal content. 

Manganese.— During September it was disclosed 
that during the first six months of this year 82 
Manganese mines closed down in India, bringing 
the total since the beginning of 1957 to 136. The 
closures were mainly due to a persistent yield of 
low-grade unprofitable ore and the fall in the price 
of ore. The Indian Government is proposing to 
send a delegation abroad to negotiate for fresh 
business. With what success remains to be seen. 

The price of manganese ore 46% to 48% Mn. 
c.i.f. Earope remains quoted nominally at 84d. to 
88d. per unit of metal contained. 


Tin, Copper, Lead, and Zine Markets 


Tin, minimum, 99-75° ; Copper, electro ; 
oO 


Lead, minimum 99-75% ; 


and Zinc, minimum 98%, per ton. 























Tin Copper Lead Zinc 

Date - —— —- —--' re ——— 
Settlement) 3 Months Spot 3 Months Spot 3 Months Spot 3 Months 

f s&s. bE & foe £ Ss. =: te £ 8. oa. 

Sept. 11 730 10 728 § 206 12 206 123 | 70 6] 71 16) 65 8] 65 13] 
12 730 10 729 15 207 7 207 73 70 14 71 16) 65 6] 65 8 

15 730 10 730 5 210 23) 210 2 69 17 dz 2 65 14] 65 8! 

16 Jai © | 738i 0O 209 17 209 174 | 70 16; a Ss 65 83 | 65 13 

17 730 10 730 5 Zi2 12; | 213 2 71°17 73s 41 66 2 66 6 

18 — . 243. 7 243: @ mw 2 71 12 64 124 | 64 17 

19 672 10 662 15 211 12 211 12 70 17 72 10 65 7 65 12 

22 705 O 687 10 213 23| 213 2 ‘) 72 63 65 8 65 12 

23 692 10 681 5 Zit 12% | Zit 17 70 5 71 i2 65 8} 65 11 

24 | 700 0 688 15 oo Si 6S. 2 69 2 7 2 64 7 | 64 16 

25 712 10 701 5 212 7 Zin 7 69 7 70 12 558 65 12 

26 720 0O 711 10 204 374) Zak 1 69 2 70 8 34 183 65 6} 

29 720 O 708 15 Zre 7 212 74) 69 7 70 12 55 2 65 13 

30 723 10 714 O 21k T74| 2I2 & 70 #1 a 66 65 114 66 1 
Oct: fi 730 0 | 718 10 213 2 Zi3 2 Zi 2 ae 66 2 66 11 
2 730 0 721 10 213 7 213 7 71 11 72 12 66 5 66 8} 

$ 740 O | 733 10 216.7 216 23 73 2 72 173 67 12 66 17} 

6 740 O 733 10 217 173 | 217 5 72 16 72 18} 6i 2 66 123 

7 739 O 731 10 221 5 | 219 73 22: 12 72 16} 66 12 66 2} 

8 740 O 733° 5 223 123 | 219 15 71 124 | 72 } 66 17: 66 7} 

9 739 O 732 10 227 10 222 15 i: ae - 72 133 67 74 | 66 17} 

10 wh : a -_ 


| gi ae 
| bea 
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AuGUST SEPTEMBER 
Treated Yield Treated Yield 
Tons. Oz.* Tons. Oz.t 
Blyvooruitzicht ........ 105,000 67,858 | 99,000 | 65,647 
OS ee 125,000 | 16,563 | 121,000 | 16,131 
Buffelsfonteint ........ 118,000 | 39,884 | 120,000 | 40,560 
City Deep .........004. 117,000 | 24,049 | 115,000 | 23,546 
Cons. Main Reef ....... 129,000 | 20,792 | 130,000 | 20,061 
SS ee 237,000 | 35,353 | 230,000 | 35,151 
Daggafontein .......... 242,000 | 49,730 | 239,000 | 49,106 
Doornfontein$ ......... 86,000 | 36,1638 38,000 , 36,511 
D’rb’n Roodeport Deep . | 189,000 | 34,120 | 186,000 33,707 
East Champ D’Or}..... 13,100 354 13,400 41 
East Daggafontein ..... 94,000 | 15, 486 9,000 | 15,293 
Best Geduld .......... | 131,000 284 | 131,000 | 40,301 
Rest Rand P.M......... 231 “000 222,000 | 55,405 
Eastern Transvaal Consol | 18,200 19,100 | 6,315 
Fae | $2,000 32,000 7,470 
Freddies Consol. ....... 58,000 | 54,000 | 14,809 
Free State Geduld ..... 72,000 74,000 | 53,276 
Nahe consinthte.norinio aoe 75,000 | 75,000 | 12,947 
Government G.M. Areast 62,000 63,000 | 11,745 
Grootvlei Proprietary ... | 200,000 | 200,000 | 42,506 
Harmony Gold Mining .. 92,000 100,000 | 40,002 
Hartebeestfonteint ..... 87,000 87,000 | 47,850 
ERPODOR . 6 cc cccccccccees | 98,000 | 2 2 98 ,000 | 23,102 
re 74,000 | 14,622 72’ 01 0 | 13,898 
Luipaards Vleif ....... 120,000 | 13.566 | 121,000 | 13,316 
Marievale Consolidated.. | 72,000 | 18,901 78,000 | 20,276 
Merriespruitt .......... — |j—_— — 
Modderfontein East .... | 136,000 | 13,373 | 130,000 
New Kleinfontein ...... 83.000 | 10,969 | 83,000 
New Klerksdorp} ...... 9,900 7 10,500 
President Brand ....... 98,000 | 72 98 ,000 
President Steyn ....... 98,000 | 37,5 | 98,000 _ 
See ee 180,000 3. 181,000 3,24 
Randfonteint ......... 199/000 | 14,154 | 182,000 | 13,469 
Rietfontein Consolid’t’d. 21,000 20,000 | 4,706 
Robinson Deep ........ 77,000 72,000 | 14,796 
SO eee | 53,000 47 ,000 5,805 
St. Helena Gold Mines .. | 124,000 1 | 125,000 | 36,479 
Simmer and Jack ...... 90,000 91,000 | 17,028 
S. African Land and Ex. 91,590 91,500 | 19,010 
S. Roodepoort M.R. .... 29,000 | 30,000 7,028 
Spaarwater Gold ....... | 10,700 10,700 3,303 
ESS ea | 130,000 | 130,000 | 15,079 
Stilfontein Gold Miningt | 122,000 120,000 | 63,882 
ea eer |} 66,590 | 16.116 | 66,500 | 15,988 
Transvaal G.M. Estates.. | 12,300 1,794 12,200 1,817 
ees | 77,000 | 35,086 | 78,000 | 34,490 
Van Dyk Consolidated.. | 78,000 | 14.256 | 78,000 | 14,194 
Venterspost Gold ...... | 133.000 | 32.892 | 130,000 | 32.078 
Village Main Reef ...... | 28,500 23 26,000 | 4,355 
Virginia O.F.S.t........ | 108,000 | 287350 | 112,000 | 29:400 
Viakfontein............ 50,000 | 17,674 50,000 17.663 
Vogelstruisbultt........ | 95,000 | 21,114 95,000 | 21,095 
Welkom Gold Mining ... 91,500 | 27.111 91,000 | 27,152 
West Driefonteint ..... 80,000 | 76,626 | 80,000 | 76,437 
West Rand Consol. ¢ 207.000 = 142 | 202,000 | 20,485 
Western Holdings ...... 100,000 Saf 100,000 96,500 
Western Reefs ......... 111,500 27, 120 | 112,500 | 27,451 
Witwatersrand Nigel.... 18,200 | 4,355 | 17,900| 4,274 


f 249s. 11d. 


* 249s. Gd. 





COST AND PROFIT IN THE 

Work’g 
Tons | Yield cost 

milled | perton per ton 

} s. d. s. cd. 

June* 1957. |16, 785,200 } 62 4) 45 1 
Eo s.0. ae an 
August oan | énstity _— 

eae 16,699,900 | 64 0 45 6 
ee 2ee00e — | _— _ 
er -- - — 

Dec. 16,198,500 | 64 4 46 1 
Jan., 1958 — — — 

Sas —_ - 

Mar. 15,806,300 64 10 46 6 
Sa ~- ;— = 
eee — | -- -- 

ee 16,485,500 64 9}; 46 6 


* 3 Months 





UNION 
Work’g 
profit 

per ton 


s. d 
17 3 
17 3 
18 3 
ig 4 
is 3 


9 HOF 
<2 0090 


t Gold and Uranium. 


Total 
working 
profit 


371 


24,193,575 


23,695,380 


23,170,987 


24,358,945 
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PRODUCTION OF GOLD IN SOUTH AFRICA 









































RAND AND O.F.S. | OuTsIDE ToTaL 
Oz. Oz. Oz. 
October, 1957 ...... 1,416,211 1,45 6, 207 
November ......... 1,386 ,047 5 
DOUEMIEE........10.0:0200 1,366 ,354 
January, 1958 ..... 1,377,505 
ere 1,822,543 
MEE ice aca ipcicave tierce 1,394,956 
CO eae 1,401,094 
May, 1,435, 960 
June 
July 7 
August... Saat aien i; 499, 672 
September .. 502 .496 
NATIVES EMPLOYED IN THE SOUTH AFRICAN MINES 
GOLD CoaL 
MINES MINES ToTaL 
pe eee 314,239 342 ,728 
rr ree 326 .885 357,112 
rr 333 .862 365 .065 
April, 30 337 , 284 368 ,708 
May 31.. 337 ,464 368 .973 
June 30. | 334,882 x 366,218 
July 31 236.356 31,608 367 964 
PEND 96 0:6.0:4165i0 bow tapis.s sc 334,815 31,924 266 ,739 
nee EE . | 333,380 31.978 365.358 
MISCELLANEOUS METAL OUTPUTS 
4-Week Period 
To Aug. 27 
Lead Cones, | Zinc Concs. 
Tons Ore tons tons 
Broken Hill South ...... 4,394 6,022 
Electrolytic Zinc ....... O41 | 9.198 
Lake Gecrme ..ccceces 1,439 2 966 
Mount Isa Mines** ..... 5.5600t | 2.288 
New Broken Hill ....... 6.381 8,667 
North Broken Hill ...... 6,792 7,447 
le eee err ere 50,910 7,820 8,200 
Rhodesia Broken Hill* . — 3,150t | _7,700t 
*3 Mths. ** Copper 3,480 tons. + Metal. 


RHODESIAN 


GOLD OUTPUTS 

















AUGUST SEPTEMBER 
Tons Oz Tons Oz. 
Cam and Motor . 32, 204 9,983 — 
Falcon Mines 21,800 4,438 22,600 | 4,249 
Globe and Phoenix ....... 6,300 3,540 _ 
Motapa Gold Mining ..... 17,900 1,839 17,900) 1,916 
Err e 3,170 902 —_ - 
Coronation Syndic ee 11, 536 4,232 — asia 
Phoenix Prince* ......... — — _— 


* 


3 Months. 


WEST AFRIC 


AN GOLD OUTPUTS 





AvuGusT SEPTEMBER 

Tons Oz. Tons Oz. 
Amalgamated. Ranket wea 64, 423 15,134 62,614 14, 576 
Ariston Gold Mines ...... 37,150 x - 
Ashanti Goldfields ....... 31,250 75 00 23, 10 
ESP ey ers 33,500 500 6,902 
SE er | 4,796 
Ghana Main Reef ........ | 11,380 11,400 4,107 
eee 


6,180 6,110 3,941 


Lyndhurst 
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PRODUCTION OF GOLD AND SILVER IN RHODESIA MISCELLANEOUS GOLD AND SILVER OUTPUTS MISC 
1957 | 1958 Avs. | SEPT. . 
Gold Silver | Gold | Silver . = Ye 
toz:) (oz.) |  (02.) (oz:) | Tons Oz. Tons is Z. 
= itish Guiana C re _— 874 | = | = en 
January......... 44,337 | 6,184 | 44,305 | 46,558 | Covet VittaDredging, | — | — | — Amal 
February ....... Sa | oan | ae | oe «|| Ce iioe ........... | 474|  — 370 Angle 
43,831 | 8.170 | 43-830 | 28:179 | Emperor Mines (Fiji)* ... |40,105| 18,363 | — Bang 
46, 754 6,854 | 46,587 on an | Frontino,Gold (Colombia). —_ | — i-_ _ Beral 
42,650 5,606 | 46,015 19,937 | Geita Gold (Tanganyika) . =. i ne — Bisic! 
46,682 | 6,441 46,453 20,105 | Harrietville (Aust.) Cer ae re, oe ne Ex-L 
41,922 | 5,781 44,244 19,170 Tanana (Peru)t aK oe, 26,288 a Geev 
‘ 44,001 5,897 | 47,484 | 20,549 pes (Fiji)* mig ra =a Gold 
September....... 45,762 5,677 — — seaserords lal ST hia on 
P b. 46838 Ss 570 | As ad New Guinea Goldfields .. | 4,283 i 107; — - Janti 
October ........ | pig | St. John d’el Rey (Brazil) . -- }; o— - Jos 1 
November ...... 46,987 | 6,331 — a Yukon Consol ie Se | $354, oo | — m Kadt 
December ....... 45,479 | 5,814 | — | See eer | Kadt 
aes ——— . ie a Katu 
*3 Months. ft Ozs. Silver: Copper, 65 tons. eer 
WESTRALIAN GOLD PRODUCTION Maw 
= Naré 
1956 1957 a 
4 Oz. Oz. oo 
' a re 66,388 106 ,722 . ied . Se gina 
' MEE © sa carccacuckisitieine 94,638 64,949 OUTPUTS OF MALAYAN TIN COMPANIES IN LONG TONS Sout 
MEDS vainks sain 66,944 67.121 iia . 
ii ckeecnecs 60,415 66.435 OF CONCENTRATES Ter 
fy AE ee 2,208 64,886 Tin 
OE 63,5 ge alone l = Unit 
Rr 69 "23 74,420 81, "106 “ Auc. | Sep 
4 MN OU caalatbaiaaie 72,303 75.727 —_ |_ Jury | me = as 
September ........... 64,422 _ he Ty ™~ | : 7 
; Ba re jos ce ll | SE eA err 79 =| ~—s BG 874 
October ............. 4, 5 4 64.524 Austral Amalgamated ............. -- } — | — 
OOVEMIBEE oo. c cc ccce 64,113 65.700 —_ Aver Hitam Pa a i 
Deceniber .. 2.22.00. 65,031 66,562 _ Recetas Se eisnaists i) ee ee oe 
, ace 0 al ae e on | ae Gol 
Total .. ...... | 812,377 846,610 ES aR nin a =| Uae = ~ = 
a = a Gopeng Consolidated .............. -= — | coe oe 
eee -— _ Coy 
MEMES .c.6ins.cberecbiciomens -- — _ 
AUSTRALIAN GOLD OUTPUTS Me edi k disiata wa sie hknenks | — _ = 
—-- —_—_—_—_—_—— - — PRONE DIR oo oven ccinecenscccies bs ea = Tin 
4-Weex Pexiop oe la al] ee Pla 
> er | ae Qt 
ee | eee ee |) SY = | = 
= a aa ENN SS cic ces } — | — = Ma 
Tons | Oz. Tons Oz. Kinta Kellas Se eee zB 
Se | A Cinta Kellas ........+...0+++2000. i ae Hes = * 
Central Norseman ........ 14,200 | 9,171 | 14,108 | 9,08 | Kiang River cc} = | S| oo 
Croesus Proprietary Baesicis aa ‘ ee a RE Eee een 56 | 44 34 
Gold Mines of Kalgoorlie .. | 40,204 | 10,922 38,604 11,102 Kuala Kz amps ar 113 3} 8s9 | 53 
Golden Herse Shoe* ..... 118,839 | 29,673 -- — aioe... bon fas 
Gt. Boulder Gold Mines* . . | — — — Kuchai 2 ee tec Bo tee na ae 
Gt. Western Consolidated.. | 37 875 9 | 5,588 | 37,965 5,683 ‘Tales ar Rie pon ee re 
Hill50 . ... a ios inl 2H ee Pe a -- - 
Kalgurli Ore Treatment... _ | ce Sia re Lower Perak . | 125% 106 85} 
Lake View and Star* ..... —- | — -- ~- Matceran |, = mie Ir 
Moonlight Wiluna* ....... —- | — 8,237 3,618 Witaratian JCS | 6 6} a M 
Morning Star (G.M.A.).... | 1,006] 1,280] 1,841 1,256 | Pecige Tin Conatidated 20000002] © | S| = I 
Mount Ida* ............. re joe rik en Pahang Consolidated .............. }; — os - Ir 
New Coolgardie .. gee | | ada ee rae Pengkalen oo — —- 5 Ce 
4 North Kalgurli . —- | — 26,172 243 | Petaling | San le ict sea nee eae te ea Ti 
Sons of Gwalia 13,446 | 2,555 | 12,678 | 2,306 | a aie ellen alah aa Rs come ie T 
Mount Morgan — | 4,677 + 3,917 | Dolmen Hydraulic a aD eS gr ok = L 
ees ee _ EEE ees ~- — 23% Zz 
* 3 Months. ee oe cain d écciginat & | #81 404 38 Zz 
Rawang Concessions ; — - - T 
| Rawang Tin Fields | — -- C 
ONTARIO GOLD AND SILVER OUTPUT Go a aa — — 122 B 
ae mane | SOINUMIME, 5:6.a0issc.cciccianeesecciecece ; — 7" - 
a | : By es Si Tin Syndicate (N Macc) 4 15 ° 
Tons | Gold | siver | value | Siamese Tin Syndicate (Malaya) ..-- | 91 | 15, | 
Milled | Oz. Oz. | Canad’n $ Southern Malayan ............ 5 * T 
Praae | | S Tronc —_ . s 
April, 1957...... | 771,608 | 216,457 | 35,685 | 7,314,450 coo de anal 35 = = z I 
BP cic be<cvesecs | 222,436 | g 1 | 7,509,638 IN i occa sic econ we os , 
NR scqswesecuce 207 ,897 | | 679457127 | GSS eSe aaa = “ E } 
July .........0.. | 198,620 | 20 | 6,572,323 Taiping Consolidated ............. |; 44 24 8 } 
August 192,453 | 6,410,429 anew risiaiaic.aibibiass orssc1a)sibis renters ; o— _— _ ( 
September ... 205,471 | OieesOle |) Paatnes ........-...c..20.. ae sa 1 
October ..... a 224,217 | 7,657, 4: 26 [2 aie aeaeat calhpeieoe raageten cua a 19* ] 
sno lilt "359 | | | ~ lO eee ee ve 19 ; 
. December 2... | | 7. a . rSsjal- , 
January, 1958 .. 2 } fos Tongkah Compound .. — — — | 
February “ | 2.24 Tongkah Harbour................. 34 28 274 
ee fy Tronoh : — = | 
a | | 775K Eeemasthtssthesewesoaconenss = oo Sy ) 
ior oe 398 "193 | | 2° EINE 556i ares Crass sae e dna | | ) 
seer 775,384 228 .960 ts — = 
A eee 750,410 | 218,126 | 7.355.406 * 3 months. 














TPUTS 


ING TONS 











MISCELLANEOUS TIN COMPANIES’ OUTPUTS IN LONG | 
TO 


NS OF CONCENTR ATES 





OCTOBER, 1958 243 





























AvuGustT SEPTEMBER 
Tin |Columbite| Tin | Columbite 
Amalgamated Tin Mines .. | 301 39 203 — 
Anglo-Burma Tin ....... . 33 - _ _— 
ARGUED 0.0 s:c.000:00:0:0:04:0:0 | 83 a ae — 
SE Cneikinteieceieesislamale 68 103t 71 103T 
RES ERE a eeecteecen te 68 il 59 5 
Ex-Lands Nigeria ........ 52 ~- 38 -- 
GOOVOE 2. ccccccccccccce | 3d _ 60 = 
Gold and Base Metal ..... 41 1 40 -- 
a ME h:5:6:6:.0:0:0:6\0:0 164 17 16 20 
Jos Tim ........0seeeeeee 13 — _ — 
Kaduna Prospectors...... 6 _ 5 
Kaduna Syndicate........ 18 _ 18 _ 
Katu Tin 39 -- — 
Keffi Tin _ _— _ _— 
London Nigerian Mines ... _ — _ — 
Mawchi Mines ........... os -- — — 
Naraguta Extended ...... 9 _— — — 
Naraguta Karama ....... 13 _ - — 
CREE TUR once escses —— — — a 
Renong Consolidated ..... 64 = oo — 
Ribon Valley (Nigeria) ... 10} — a 
Siamese Tin Syndicate .... -- ~- 5d* as 
South Bukeru............ _— _ _— — 
South Crofty .. 364 _ 65 — 
Tavoy Tin .... ; — 2 _ 
Tin Fields of Nigeria...... -- = - 
United Tin Areas of Nigeria | 5} — — — 
*3 months ¢ Wolfram. 
SOUTH AFRICAN MINERAL OUTPUT 
July, 1958 
ree errr 1,497 ,474 oz. 
BE cir anne taceps-popsaieoeee mien 15: s861 oz. 
Nore /ico-sipis. tic cornea ae 212,416 carats.* 
I fea. ates ia absence ae 3,633,337 tons. 
NE sco cccncnsedsncesens (a) 79 tons in matte and copper- 
gold concentrates. 
(b) 3,347 tons of 99-30%. 
i cistesanbnma be act mal 320 tons concs. 
Platinum (concentrates, etc.) — 
Platinum (crude) .......... — 
ON OE er 14,569 tons. 
IS RIIID. 5 50;65:0'0,0:610rerarre 57,985 tons. 
Manganese Ore ............ 91,407 tons. 
ere — tons. 
* June, 1958. 
IMPORTS OF ORES, METALS, ETC., INTO 
UNITED KINGDOM 
| | 
| Jury | AvGusTt 
Sr ee arr re tons 1, 184, 419 919,284 
Manganese Ore fe 30,251 20,222 
Iron and Steel .. oe 61 "069 54, 479 
Iron Pyrites.... . es 29,461 21,861 
Copper Metal .... : 45 ,003 42,163 
|” SRT a ae ee ie 3,998 4,337 
Tin Metal ... in: SAAR ke 329 1,525 
er rr ee en 10,189 17,848 
Zinc Ore and Cone. ascension ne 8,748 270 
cet bits +2 sakeenkennscosens os 10,932 9,572 
ES cocimasiaeknweee a 409 481 
SE Sr ere ee * 23,436 8,292 
ee re rey a 17,250 | 25,009 
Antimony Ore and Cones. ....... ee 1,710 1,161 
eS ane es 20,366 6,589 
IE ick bck:dasahorsin tas bubelea a oe 2,987 
Tantalite/Columbite ........... - 6 
SE Sirirled aindisikcae cde er waes a 20,803 
EER eer oes ee 5,055 
SER a cchareraloiadraseiseouweners es 9,861 
ID os. a awcneadsdulecsaves 2 1,451 
Ns 0 puso stkcouk hia diehieds-eenieaitine ve 570 
SR 6 Src Gal akc nels amibanlawas sé 280 
Mineral Phosphates ............ oa 107,380 
Molybdenum Ore ............-- * 78 
RE ich ot eatnsin esa sie suis cwt. 50,685 2,999 
SII eC er a 269,516 429,365 
tick ctinagechasonatse Ib. 170,765 101,882 
IN ANS io 'eca sara k-ecalnsarero. sieve ine & 115,434 
FE rear o 119,708 
Cobalt and Cobalt Alloys ....... me 117, 971 
NON aca sihins lu tain oc chle caseb 7,571 
Petroleum Motor Spirit ...1,000 gals. 78,252 
DE - 772.199 





















































Prices of Chemicals 


The figures given below represent the latest available. 














£ s. 4, ‘ 
RBCs AME TO 65s ances cbcverciweces per ton = 00 
» » 80% Technical asec ° 0 0 
Es eee pes 35 0 0 
Aluminium Sulphate..............+.+200+ . 16 10 0 
Ammonia, Anhydrous ..............-.++% per lb. 2 0 
Ammonium Carbonate .......c.ccccccoee perton 59 O O 
- OS eer mm 26 0 0 
Phosphate (Mono- and Di-) ... a 102 0 
Antimony SUMED, MONEE ccc sccccacdas per lb. 3 0 
Arsenic, White, 99/100% .........eeeee0 perton 4710 O 
Barium Carbonate (native), 94% .......... - Nominal 
— 8a ne 53 0 0 
Barytes (Bleached) 20 0 0 
ee rere tet al. 5 2 
Bleaching Powder, 369% Cl. ....cccccccecs perton 30 7 6 
Ds Coin Ghia dea Sebieaues sews me 44 0 0 
ES coc cc cisideswcoseone Re 7510 0 
II 6 plan auiarictines sonnets mm 4017 9 
= Chloride, solid, 70/75% .......... “A 13 5 0 
Carbolic Acid, crude Se Seevanaascanianen per gal. 8 3 
Carbon Bisulphide Linas aan od ed eaeloesueeinke perton 6210 0 
Coronas AOke (ham WOU) o.oo. 6.0.0.0:66:0:0100,0:0:0:0' per lb. 2 2 
NII id 0.0 0,06 15:d:d-e ince seuainsd'ohasoanrece percwt. 11 0 O 
SN SNIIIIIID 6 0.5 6:0, win wa sie: 0 5-0:0:0's 00:08 perton 7 O O 
Creosote Oil (f.o.r. in Bulk) ............4.. per gal. 1 2 . 
Cresylic Acid, 97-98% .......cccesccccees 1 6 6 
Riydrochiosic Acid 33° Tw. ......00.0sc00c0e0 percarboy 13 0 
Hydrofluoric Acid, 59/60% ...........+-- per Ib. 7 2 
Dv anenccndscobscds<ceesanes per ton 317 6 
RE, I IND a iia bent taciewescens a 124 0 0 
a ERE eee - 1146 0 O 
ee ree + 106 5 O 
Ee eee 9 104 5 O 
en MEE Aaah ei cinerea Awana Seki eh 116 0 0 
EA, BOR, TOE on doc cvasvcacecccccs eo 40 0 0 ¢ 
Magnesite, song rT eee ee - 20 0 0 
RES ee eee ee oo 9 0 0 
Magnesium Chloride, i eee a 1600 ¢ 
Sulphate, 2 rT ee ee 1510 0 
Methylated Spirit, Industrial, 66 O.P....... per gal 6 3 
EE NI DON £60 86b bana scnaseconen perton 3710 0O 
CPU nok bs bwicadicrasenesecdsens ee 129 0 O 
Phosphoric Acid (S.G. 1-750) ............- per lb 1 
DE ahd ca retsns enka ananemaed soe per ton Nominal 
Potassium Bichromate .. Be ceee - per lb. 1 2 
‘6 Carbonate meal eeeeses-s perton 7410 O 
hy Chloride, 96% ... Daido sieae RA 21 @ 0 
- ran re cos ‘Pert. 9 O 
a Amyl Xanthate re ae rarer yy m= Nominal 
e eee ee Nominal 
Re Hydrate (Caustic) solid ........ perton 118 0 O 
a TS. ndekd at wsdeas ade percewt. 4 1 0 
” PIN 5 60:5. 0:0:0:0:4:0:cis0000 perton 193 10 O 
Sulphate, 4B% .sccccccccseces a 22 1 
Sodium RE coir caddserhahe wins dee ie 99 0 0 
oo «= PANG TIS cc cccccccceases a Nominal 
Se errr eer ee in 15 0 0 
> I iv anvteneccneesesaune per lb. 1 0 
= Camemnee Ser yStatel, 6.0..scccccccsce per ton Nominal 
“~ ~» (Soda Ash) 58% ....... - 13 5 O 
oi GD iad cnchu we anunescaaaine a 92 0 0 
» Cyanide 100% NcAN basis ....... percwt. 6 6 6 
oo «—«- FRANK, TS TT Fe, GONE 20 cccc cece perton 33 0 0 
»  Hyposulphite,Comml, ........... ma 32 15 O 
ee See re - 2910 O 
» Phosphate (Dibasic) .............. a 40 10 0 
»  Prussiate per Ib. 1 O08 
» Silicate .. perton 11 0 O 
» Sulphate (Glauber’s Salt).......... = 915 0 
= eee ne 8 0 0 
ef Sulphide, flakes, 60/62% ......... a 37 2 6 
eT err ia 27 10 0 
Sulphur, American, Rock (Truckload)...... » 16 0 0 
Ground, Crude a. 1710 O 
Sulphuric Acid, 168° Tw. ae 10 10 0 
free from Arsenic, 140° Tw. $e 8 00 
Superphosphate of Lime, 18% P,0,....... ee 1418 6 
pO ER Oe eee a ae “ Nominal 
Titanium Oxide, Rutile .................. 7 172 0 0 
~ WOE 266 0-0en00secccnness - 8 0 0 
STEIN onc ncn ctecsioseacvecesesces a % 0 0 
» Dust, 95/97% (4-ton lots) ........... ne 104 0 O 
— eae ee . 88 10 0 


eGR Ee A pee ° 32 0 0 





GOLD AND SILVER: 
SOUTH AFRICA: 
Blinkkpoort (G6.) ...0ccecccvceses 
Blyvooruitzicht (2s. 6d.) ......... 
BGR TIR) won ncies ceccccccccs 
Buffelsfontein (10s.) ............. 
MT IE swiss sig saa 66e0deeseecas 
Consolidated Main Reef .......... 
Crown Mines (10s.) ...........-0- 
Daggafontein (5s.) .........-.+6+ 
Dominion Reefs (Ord. 5s.) ....... 
Dreormtonmtem: (308.) .....0.0.cc00 
Durban Roodepoort Deep (10s.) .. 
East Champ d’Or (2s. 6d.) ....... 
East Daggafontein (10s.) ......... 
er 
East Rand Proprietary (10s.) ..... 
po rer rrr 
RE eS ee 
Free State Geduld (5s.). 
Free State Saaiplaas (10s.) eee 
aid ebdecdncts Vckeaeeeke:s 
Government Gold Mining Areas (5s.) 
NE, Cioodcccdeccsscenes 
STEINER, (5 30.4.5. 0s.0¢:0:0-0-e/cen.ee 
Hartebeestfontein (10s.) ......... 





PIPED oi5i6cc cca cecesisaes | 


IED oa .0s 0:0:6.6- be ciescecies 
Luipaards Viei (2s.)........cc000. 
NN rrr 
UE OD ic vigcenetiecetee 
Modderfontein B (3d.) ........... 
Modderfontein East ............. 
ow HbemGonteim 2.0.2.0. ccecee 
pS eee eer 
New State Areas (15s. 6d.) ....... 
President Brand (5s.) ........... 
President Steyn (5s.)............. 
Rand Leases (10s.) .... 
Randfontein ......... 
NERD 6-6 o:6.0.0:0: 55,000 s.0:0400 
SIND 66. 0:50 vocicciscescs 
Robinson Deep (6s.) ............. 
Rose Deep (6s. 6d.) ............. 
ree 
Simmer and Jack (2s.)_ ......... 
South African Land (3s. 6d.) ..... 
NS Serer 
Stilfontein (5s.) ... . 
SEED oc ccceccscceseee 
IIEED 6¥!0.5. 00:6 s:0.csieeieines 
NS er 
IE REID 10 0:0:0.4:3.0 16:06: 6:0;8.6 
| 
Viakfontein (10s.) .............20. 
Vogelstruisbult (10s.) 
Eka hoc a eciew eens 
West Driefontein (10s.) .......... 
West Rand Consolidated (10s.) ... 
West Witwatersrand Areas (2s. 6d.) 
Western Holdings (5s.) 
bee eee 
Winkelhaak (10s.) ............... 
Witwatersrand Nigel (2s. 6d.).... 


RHODESIA : 
Cam and Motor (2s. 6d.) 
Chicago-Gaika (10s.) ......... si 
Meeemmeneeemh (IR. GI). 6 o.5c.cscc0ec0cis 
Rs cntwawieaur.des 
Globe and Phoenix (5s.) 
Motapa (5s.) 












GOLD COAST: 
Amalgamated Banket (3s.) 
Ariston Gold (2s. 6d.) 
Ashanti Goldfields (4s.) . 
PENG 0 0.010,5:5.5-04.0,6 
Bremang Gold Dredging (5s 
Ghana Main Reef (5s.) ........... 
PRN sv 6ncewcecksamacee 
Kwahu (2s.) ...... 
Taquah and Abosso (3s. 
Western Selection (5s. 


AUSTRALASIA : 
Gold Fields Aust. Dev. (3s.), W.A.. 
Gold Mines of Kalgoorlie (10s.) ... 
Great Boulder Propriet’y = 
Lake View and Star (4s.), W.A. 
London-Australian (2s.).......... 
Mount Morgan (10s.), Q. 
New Guinea Gold (4s. 3d.) ....... 
North Kalgurli (1912) (2s), W.A 
Sons of Gwalia (10s.), W 
Western Mining (5s. ), Ww. °% 











DEPT. Y, 
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ce @ 
28 9 
13 0 
5 0 
22 3 
14 0 
16 =O 
+6 3 
= 
5 0 
17 3 
7 8 
1 9 
8 6 
149 
118 9 
2 3 
5 3 
415 0 
16 9 
8 3 0 
3 6 
14 9 
118 9 
s 2 8 
8 0 
26 
10 3 
18 6 
43 
2 9 
14 0 
40 
116 3 
2 ¢ 
219 0 
110 3 
43 
:.4 6 
16 3 
7 6 
10 9 
10 3 
2 i) 
6 
1 0 
9 
2 9 
18 8 
11 
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Share Quotations 


Shares of £1 par value except where otherwise stated. 
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MISCELLANEOUS : 
POUT CTD 0. .c.icc'n:s50c.000 
Kentan Gold Areas (1s.), E. Africa 
St. John d’el Rey, Brazil 
Yukon Consolidated ($1) 


COPPER: 


Bancroft Mines (5s.), N. Rhodesia ... 
Esperanza (2s. 6d.), Cyprus 
Seer 
DEED (Prammta) (56) oo oc cccccscs 
Messina (5s.), Transvaal 
Mount Lyell, Tasmania 
Nchanga “Consolidated, N. Rhodesia. . 
Rhokana a ga N. Rhodesia . . 
Roan Antelope (5s.), N. Rhodesia ... 
Tanganyika Concessions (10s.) 


LEAD-ZINC 


Broken Hill South (5s.), N.S.W. 
Burma Mines (8s. Gd.) ......cccccee 
Consol. Zinc Corp. Ord. ............ 
Electrolytic Zinc, a (Pref. 5s.) 
Lake George (5s. ‘ S.W. 

Mount Isa, oes (5s. Aust.) . 
New Broken Hill A ee 
North Broken Hill (5s.), N.S.W.. 
Rhodesia Broken Hill (5s) ......... 
San Francisco (10s.), Mexico 


TIN: 


Amalgamated Tin (5s.), Nigeria 
Ampat (4s.), Malaya .............. 
Ayer Hitam (5s.), Malaya 
eee 
Bisichi (2s. 6d.), Nigeria 
Ex-Lands (2s.), Nigeria 

Geevor (5s.), Cornwall ............. 
Gold Base Metals (2s. 6d.), Nigeria ... 
Hongkong (5s.), Malaya ........... 
Jantar Nigeria (98.) ........ccc000. 
Kaduna Syndicate (2s.), Nigeria .... 
Kamunting (5s.), Malaya .......... 
Kramat Pulai (3d.), Malaya 
Malayan Tin Dredging (5s.) 
Mawchi Mines (4s.), Burma ........ 
Naraguta Extended (5s.), Nigeria ... 
Pahang (5s.), Malaya 
Siamese Synd. (5s.) ........ccsc00. 
South Crofty (5s.), Cornwail 

Southern Kinta (5s.), Malaya 
Southern Malayan (5s.) ............ 
Southern Tronoh (5s.), Malaya 
Sungei Besi (4s.), Malaya 
Sungei Kinta, Malaya 
Tronoh (5s.), Malaya............... 
United Tin Areas (2s. 6d.), Nigeria... 


DIAMONDS : 


Anglo American Investment ........ 
Consol African Selection Trust (5s.) . . 
Consolidated of S.W.A. Pref (10s.).... 
De Beers Deferred (5s.) ............ 


FINANCE, Etc. 


African & European (10s.) ......... 
Anglo American Corporation (10s.) . . 
Anglo-French Exploration 
Anglo Transvaal ‘ A’ (5s.) 
British South Africa (15s.) ......... 
British Tin Investment (10s.) 
Broken Hill Proprietary 
Camp Bird (10s.) 
| Re 
Central Provinces Manganese ({0s.) 
Consolidated Gold Fields ........... 
Consolidated Mines Selection (10s.) .. 
East Rand Consolidated (5s.) 
Free State Development (5s.) ....... 
General Exploration O.F.S. (2s. 6d.). . 
General Mining and Finance 
PLE. Peopetetary G56.) .....cccccese 
Johannesburg Consolidated ........ 
London & Rhod. M. & L. (5s.) 
London Tin Corporation (4s.) 
LyGenburg Het. (G6.) .....cscccecs 
Marsman Investments (10s.) ........ 
a ee 
oN err eee 
Mand Selection (56.) .......00ccccess 
Rhodesian Anglo American (10s.).... 
Rhodesian Corporation (5s.) ........ 
Rhodesian Selection Trust (5s.) 
ae 
Selection Trust (10s.) .....2..0cccees 
South West Africa Co. (3s. 4d.) 
Union Corporation (2s. 6d.) 
West Rand Inv. Trust (10s.) 
Zambesia Exploring 
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THE MINING DIGEST 





A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies ave given, together with brief records of other articles and papers ; also notices of new books and 
pamphlets and lists of patents on mining and metallurgical subjects. 





Tunnelling Through a Running Sand 


In Information Circular 7846 of the United States 
Bureau of Mines, R. O. Pynnonen and A. D. Look 
describe the ‘‘ Chemical Consolidation of Soil 
in Tunnelling at a Minnesota Iron-Ore Mine.” 
Tunnelling at this particular mine—Tioga No. 2 
was stopped when a 22-ft. bed of water-saturated 
fine grey sand was encountered. The tunnel, 
designed to house an ore-conveyor belt, was being 
driven from both ends. Driving was extremely 
difficult at both the upper and lower faces when the 
sand horizon was reached. A distance of 178 ft. 
remained between the faces, heavy pressures 
deformed the steel-supporting rings at the upper 
face, and there was an inrush of mud and sand at 
the lower face. All efforts to advance the faces 
failed. Conventional methods of stabilization, 
including the use of about 650 bags of cement in 
grouting, were unsuccessful. Little consolidation 
resulted and much of the grout was forced to some 
unknown place. The tunnel was completed finally 
by chemical soil stabilization. 

The Tioga No. 2 open-pit was mined for iron-ore 
by Pickands Mather and Co. in Itasca County, 
5} miles south-west of Grand Rapids. The property 
is bounded on the east by Pokegama Lake and on 
the south by Cavanaugh Lake. Production from 
the mine was begun in 1955; 564,517 long tons of 
ore was shipped in 1956. The ore is low grade and 
is concentrated either by washing or by heavy- 
medium methods. Ore was loaded into trucks by 
electric shovels, hauled to a pocket at the bottom 
of the pit, and passed over a screen; the oversize 
ore was crushed and carried with the undersize 
ore to the mill by a single-flight belt-conveyor. 
During development of the mine the best method of 
bringing the belt out of the pit was given consider- 
able thought, resulting in installation of the belt 
in a tunnel driven into the pit bank. 

The decision to drive a tunnel through the pit 
bank was made with the realization that a fine 
grey-sand horizon could present a problem if 
water was found. Overburden consisted of 22 ft. 
of clay and gravel, 15 ft. of grey marl, 35 ft. of 
yellow sand, 25 ft. of marl, 22 ft. of fine grey sand, 
and 81 ft. of marl. The fine grey-sand horizon 
had presented difficulties during stripping, which 
had drained the immediate area, but before the 
final decision two test holes were drilled along the 
line of the proposed tunnel. Little evidence of 
water was found in the test holes. Final plans 
included a 2,265-ft. conveyor flight with a total 
lift of 254 ft. The 9-ft.-diameter circular tunnel 


section was 972 ft. long and inclined about 12°. 
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Steel liner plates, 16 in. wide, nine plates to a ring, 
were used for support. 

Excavation of the tunnel was begun at both the 
upper and lower ends and three-man crews were 
employed at both faces. Holes were drilled in the 
marl formation with percussion machines and 
auger bits. Just enough explosives were loaded in 
the 4-ft. holes to shake up the ground. The cut was 
completed with pneumatic clay spades and the 
dirt was removed from the tunnel with scrapers 
pulled by electrically-powered tuggers. Difficulties 
were not experienced in the marl formation, but 
progress was soon halted when the fine grey sands 
were encountered. Conventional methods of advance 
failed and the tunnel section near the face in the 
upper heading began to take weight, resulting in 
deformation of the steel rings. Attempts to grout 
the strata in advance of the tunnel through pipes 
in the face and from surface failed. Little or no 
grout could be forced through the face pipes and the 
grout injected through the surface pipes disappeared 
to some unknown area. After a run of wet mud and 
sand occurred at the face of the lower heading the 
grouting was discontinued and a chemical soil- 
solidification company was engaged to stabilize 
the sand in the path of the tunnel excavation. 


Joosten Process 


The Joosten process—a method of chemically 
solid fying loose sands and soils that are permeable 
to water—consists of consecutive injection of two 
solutions, which will instantly bring about precipi- 
tation of silicic gel. Essentially, the first solution 
is an almost saturated solution of sodium silicate 
(waterglass) and the second a strong saline solution, 
such as calcium chloride. The chemical reaction of 
the solutions within the treated mass results in the 
precipitation of a silicic gel, which coats the 
individual sand particles with a thin film having 
high surface tension. Thus the separate particles 
of the treated mass are cemented and, as the gel 
fills the spaces between particles, sealing is effected. 
Excess water is pushed beyond the solidifying 
range owing to additional pressure as cementation 
continues. 

Some of the advantages claimed for the Joosten 
process are: There is immediate solidification 
with no setting time required ; there is no dilution 
of the chemical solutions by ground waters ; 
solidification is independent of the nature of the 
soil and little affected by the chemical properties ; 
few items of equipment are needed, and the method 
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can be used for underground work. The process 
uses true solutions which penetrate small-pored 
and fine-fissured material that would filter out 
cement in suspension. 

The amount of equipment needed is not excessive 
and a typical installation generally is listed as 
follows : 

(1) Injection pipes similar to well points. Special 
driving heads and pipe connexions designed to stand 
punishment are needed when driving through 
highly packed soil or withdrawing from the solidified 
area at great depths. 

(2) Compressed-air hammer and drop hammer or 
pipe pusher for driving the injection pipes. 

(3) Double-acting chemical pumps to provide 
pressures up to 400 p.s.i. 

(4) Pressure hose with attachments of a type 
that will permit quick disconnexion. 

(5) Suction tanks. 

(6) Paddle-type mixing outfit for mixing chemical 
No. 2 (usually calcium chloride) at the site. 

(7) Heavy twin hydraulic jacks for withdrawing 
pipes from injection area. 

(8) Miscellaneous pipefitters’ tools. 

A supply of water for mixing of the chemicals 
and flushing pipes and a source of compressed air 
at 100 p.s.i. are required. 

A crew of one experienced foreman, one pump 
operator, one pipe keyman, and two labourers is 
usually enough to handle the actual injection work 
at one tunnel face. The foreman and pump operator 
should be thoroughly familiar with the chemical- 
injection equipment, but labour can be hired 
locally. On larger jobs three injection crews or 
more can handle one compressor and mixing plant. 

Application 

Chemical solidification of the sands was begun 
at the upper heading. The solutions of sodium 
silicate and calcium chloride were prepared at the 
tunnel entrance. Compressed-air pumps, attached 
to the solution tanks, forced the solutions to the 
tunnel heading through 1-in.-diameter lines. The 
injection pipes were made from A-section diamond- 
drill rods. A special spear-shaped driving head was 
used with the rods. Driving was accomplished with 
pneumatic hammers and the pipes were withdrawn 
from the holes with hydraulic jacks. A communi- 
cation system was set up to permit conversation 
between the face and the pump station. 

Three series of pipes were driven at the face for 
introducing the chemicals. One series was driven 
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around the circumference of the tunnel just back 
of the existing face to a depth of 3ft. A second 
series was driven ahead of the face and flared to the 
sides to solidify a section in the form of a truncated 
cone. A third series of pipes was driven ahead of 
the tunnel and in the line of advance to a distance 
of 8 ft. This pattern gave a solidified area large 
enough to permit a safe tunnel advance of 6 ft. to 
10 ft. with a 2-ft. thickness of firm ground left in 
the face. 

After the pipes were driven to the desired depth 
a specified quantity of sodium silicate solution was 
injected under pressure. This forced out and 
replaced the water in the immediate area. The 
pipes were then flushed sparingly with water and 
the calcium chloride solution was injected. Pipes 
were then withdrawn one foot and the cycle of 
injections of sodium silicate and calcium chloride 
solutions was repeated. This process was repeated 
until the pipes were withdrawn from the holes. 

In any particular job of chemical soil solidification 
the pattern and spacing of pipes, injection pressures, 
and viscosity of solutions will be varied by an 
experienced engineer to fit the conditions. Deter- 
mination of grain size, permeability of the mass to 
be treated, and laboratory solidification tests of 
representative soil samples to determine proper 
mixtures are essential to proper planning. The 
nature of the two solutions permits penetration 
into fine pores and tests have shown that the 
saline solution will penetrate any strata reached 
by the sodium silicate. A precipitated silicic gel 
cements the sand grains to form a stable stratum. 

After a section had been stabilized tunnel crews 
advanced the face 6 ft. to 8 ft., leaving a 2-ft.-thick 
plug of firm ground in advance of the face. The 
material was excavated easily with the pneumatic 
clay spades and no blasting was necessary. Stabili- 
zation and excavation were repeated until the 
quicksand area in the upper tube was passed and 
normal tunnelling was resumed. 

The stabilizing crew began work at the lower face 
after it was possible to resume the normal tunnelling 
in the upper tube. It was first necessary to repair a 
14-ft. section of the tunnel where a ‘“‘ mud run”’ 
and the resultant pressures had badly damaged 
the steel lining. As the ground around the damaged 
section was stabilized damaged liner plates were 
removed and replaced. The face area was then 
stabilized by repeating the cycle of injection stages 
and the two headings met, holing through a plug of 
stabilized ground. 





Magnetic Iron Ore from Inco Concentrates 


The process developed by the International 
Nickel Co. of Canada for the recovery of the iron 
content of nickeliferous pyrrhotite concentrate 
is briefly described in Mining Engineering for 
August. The process, developed after years of 
research, has been incorporated in a $20,000,000 
plant built near Copper Cliff. Here, by early 1958, 
production totalled more than 200,000 long tons 
of 68%, Fe pellets containing 0-003° P, 1-5% 
SiO,, 90-01% S, and 0-15% Ni. The pyrrhotite 
concentrate produced in the Copper Cliff mill 
contains 0-05% Cu, 0-75% Ni, 57% Fe, 37% S, 2-5% 
SiO,, and is about 90°, minus 200 mesh. Pumped 
4 miles as a 20°, solids pulp to the iron-ore recovery 


plant, west of Copper Cliff, the concentrate is 
dewatered to 75% solids. A uniform pyrrhotite 
supply is sent to a four-way distributor and is 
carried to the roaster by rubber pipe-lines. 

Upon dead roasting the pyrrhotite (Fe,S,) is 
oxidized to hematite. Nickel originally present in 
pentlandite and in solid solution in pyrrhotite 
reports as a nickel ferrite. Roasting temperature 


is about 1,450° F. and the oxygen supply is 
controlled to produce magnetite in a ratio of about 
1 Fe,0,: 10 Fe,O,. This maintains oxygen content 
of the outlet gas below 0-5, while producing an 
active calcine. Two 550-ton-per-day fluid-bed units 
are employed in the Inco process. 
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withdrawn from the top of each roaster through 
two outlets operating in parallel, each with its own 
dust recovery system. Production calcine leaves the 
roaster through the smaller outlet and circulation 
calcine leaves through a large central outlet. 

Roasting temperature can be controlled by 
varying circulating load, with excess heat recovered 
as steam. Calcine circulation increases residence 
time in the roaster, thus permitting increased feed 
rate without penalty to sulphur elimination. 

The Inco-Lurgi design roaster is a refractory-lined 
cylindrical steel shell, 43 ft. high from hearth to 
roof brick. The Lurgi grate comprises mild-steel 
bars bolted tightly together with tapered slots 
between them for air flow. 

Each of the fluid-bed roaster systems is in gravity 
feed relationship to a rotary kiln. A rotary kiln was 
chosen for the reduction operation in preference to a 
multiple-hearth rabble furnace for reasons of 
gas-solid contact, capacity, simplicity, and safety, 
and in preference to a fluid-bed furnace because of 
the slow selective reduction reaction. The kiln, 
185 ft. long, is made gas tight by Lurgi water-cooled 
end seals, has a 13-ft. ID steel shell, and is supported 
at a 3% slope by two riding rolls. This is the 
largest known gaseous reduction kiln and is of 
Inco-Smidth-Lurgi design. 

Roaster calcine enters the kiln at 1,000° F. and is 
rapidly raised to a temperature of 1,600° F. by 
a high-pressure oil burner. Controlled kiln tempera- 
ture and gas analysis produce the desired selectively 
reducing atmosphere. Indicated oil consumption 
amounts to 3,000,000 B.Th.U. per long ton of iron-ore 
pellets. Kiln coolers discharge their 400° F. calcine, 
now primarily magnetite with a little wustite, 
ferro-nickel, and nickel-iron sulphide, directly into 
one of the two agitated water quench tanks provided 
for each kiln. The magnetite pulp is pumped 
at 30° solids to the Leaching building. 

Reduced calcine from the kilns is leached at 
atmospheric pressure in aerated ammoniacal 
ammonium carbonate for extraction of its metal 
content. This involves six stages of leaching, 
including a grinding operation and five stages of 
washing. Solid-liquid separation is done by perma- 
nent magnet units. Dissolved nickel, copper, and 
cobalt are recovered as basic carbonate by steam 
distillation of pregnant solution in a stripping 
column followed by series kettles. The leached and 
washed magnetite is pumped to the pellet building 
for agglomeration. 

As magnetite pulp is delivered to the leaching 
building by pipe-line from the kiln, it is fed to a 
washing thickener. Overflow is discarded and 
underflow discharges to a pump sump for dilution to 
30% solids. This pulp is sent to two 3 ft. by 3 ft.drum 
magnetic separators in series with a water repulp 
between separators. This reduces silica content of 
the magnetite to 2-0°, or less. The magnetic 
fraction is fed at 67° solids to a 100-ton capacity 
agitated storage tank or to either of two 200-ton 
capacity dead storage tanks. Controlled feed to a 
14 ft. by 16 ft. internal drum filter results in a cake 
of 15°, moisture content. This cake discharges into 
agitated ammoniacal ammonium carbonate solution 
contained in the first leaching tank. 

Leaching is done in 14 tanks, all 12 ft. by 12 ft. 
but varying in agitator design and speed. The tanks 
are separated into five counter-current leaching 
stages with 3 ft. by 3 ft. Alnico permanent-magnet 
drum separators used for solid-liquid separation 
between stages. A 9 ft. by 10 ft. ball-mill between the 
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second and third leaching stages constitutes, in 
effect, an additional leaching stage. The tanks all 
have provision for controlled aeration and operate 
at a pulp density of 40% solids. About 85% of the 
extractable nickel is dissolved by the end of the 
second stage and only traces of nickel are present 
in the fifth stage solution. All equipment containing 
ammonia solutions in the Leaching building is 
vented to the Recovery building for reagent 
recovery. 

Pregnant solution is treated in the recovery 
building for recovery of nickel, copper, cobalt, 
ammonia, and carbon dioxide content. After 
aeration the solution is pumped through a filter 
press for removal of gangue and precipitated iron 
hydroxides. Press cake is discarded after displace- 
ment of residual pregnant solution with water. 
Filtrate is stored in a 90,000-gal. surge tank and 
pumped at constant volume to the Blaw-Knox 
designed recovery system for metal precipitation 
and ammonia and carbon dioxide absorption. 

After partial stripping, to about 2% NHs, the 
solution is fed to five kettles in series where the 
balance of its ammonia content is stripped and its 
total metal content precipitated. Soda ash is added 
to the kettles to free ammonia tied to sulphur and 
thereby insure overall metal and ammonia recovery 
of 99% or better. Basic nickel carbonate slurry 
from the last kettle is thickened and filtered and 
then discharged into spiral dryers which lower its 
moisture content from about 75% to 40%. The 
material becomes powdery and is stored in dust-tight 
bins for further processing. 

Leached magnetite is received in the Pellet 
building and agglomerated into hard 1-in. balls by 
baking on a travelling grate. The process involves 
dewatering of the magnetite, formation of wet 
green pellets on balling discs, and drying, preheating, 
firing, and cooling of the pellets on a modified 
sintering machine. Subjection of the magnetite to 
high-temperature oxidizing gases for agglomerating 
purposes converts it to hematite and completes 
sulphur elimination. The sintering machine product 
is screened for removal of fines and shipped to 
market. 

The leached magnetite is treated in the Pellet 
building to produce a concentrate of 15°, moisture 
and this is stored in a 60-ton capacity rotating 
bin-table feeder. The feeder accurately feeds the 
concentrate to three Lurgi balling discs. The disc 
product is transported to the sintering machine on a 
system of belt conveyors. 

The sinter machine, 8 ft. 2} in. wide, is rated 
at 1,200 long tons per day. Charge depth is 20 in. 
and normally consists of 4 in. of grate layer and 16 in. 
of green pellets. Present fuel consumption 
approaches 2 000,000 B.Th.U. per ton of product, but 
this will be sharply reduced when the machine is 
operating at rated capacity rather than the present 
60°, of capacity. 

The magnetite quickly oxidizes at 800° F. so that 
heating of the pellets must be closely controlled to 
prevent flash oxidation. Fired and_ cooled 
pellets are double screened. Successfully used as 
an open-hearth charge ore in both the U.S.A. and 
Canada, the Inco product is believed to be the 
highest-quality iron ore produced in quantity in 
North America. A more detailed article on this 
Inco development ‘‘ High-Grade Iron Ore at Copper 
Cliff, Ontario’ by Paul Queneau, E. H. Bracken, 
and Daniel Kelly, may be found in the August, 

1958, issue of Journal of Metals. 
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Mackenzie District, Canadian N.W.T. 


In the Canadian Mining Journal for August, 
R. J. W. Douglas describes ‘‘ Operation Mackenzie,”’ 
a reconnaissance study by helicopter of 100,000 
sq. miles of the western part of the District of 
Mackenzie in the Canadian Northwest Territories. 
The region surveyed extends from latitude 60°, 
the north boundary of the provinces of Alberta and 
British Columbia, to latitude 64°, a distance of some 
275 miles and from the boundary of the Interior 
Plains with the Precambrian Shield to longitude 126 
on the west. This longitude lies about 100 miles 
within the Franklin and Mackenzie mountains. 
A small part of south-east Yukon Territory falls 
within the area. Thé region includes much of the 
land that is being actively explored at present times 
and a wide variety of geological features warranting 
study. 

The principal objectives of the Operation were : 

(1) To acquire stratigraphic information on the 
sequence of bedrock formations throughout the 
area, effect their correlation, and study their 
variations and mode of origin. 

(2) To prepare geological maps of the plains part 
of the area cn a scale of 1 in. to 8 miles and of the 
mountains on a scale of | in. to 4 miles. 

(3) To assess the economic possibilities of the area 
as a source of oil, gas, coal, and minerals. 

(4) To collect data on the surficial (Pleistocene 
and Recent) deposits and such other information 
as may have a bearing on the economic development 
of the area. 

The greater part of the area of operation lies with- 
in the Interior Plains; these are mainly low-lying, 
poorly drained, muskeg-ridden ground and shallow 
lakes, broken by the high tablelands of the Cameron 
Hills and Horn Mountains and several low escarp- 
ments. The plains are heavily tree covered, except 
the higher ground and more northerly parts which 
are tundra. Some grass land prevails west of 
Fort Smith. Lakes in the eastern part are saline or 
playa and bordered by broad flats of white mud. 
The Plains are underlain by flat-lying to gently- 
dipping strata of Ordovician, Devonian, and 
Cretaceous age. The succession is thickest in the 
west where as much as 10,000 ft. of strata may be 
present. In the east, where the sediments are thin, 
hills and ridges of the underlying Precambrian 
basement rocks protrude th:ough the sedimentary 
cover. The bedrock is neariy everywhere mantled 
by Laurentide glacial deposits and lacustrine beds. 
These deposits appear thickest where overlying the 
softer bedrock formations and are thin to absent on 
the low escarpments where the more resistant forma- 
tions outcrop or appear as pavements. Many 
features reflecting their origin are evident and 
closely control minor topography and even the 
distribution of types of vegetation. Outcrops of 
bedrock are not abundant and throughout vast 
expanses are absent. Exposures occur along the 
rivers, escarpments, and shores of Great Slave Lake 
and in sinkholes. Most are small and _ isolated ; 
the best occur in the river gorges. 

Mountains occupy the western quarter of the area. 
The eastern ranges are known as the Franklin 
Mountains and the more westerly the Mackenzie 
Mountains. Part of the area, mainly that within 
Yukon Territory, is termed the Liard Plateau. 
The Franklin Mountains are narrow, linear, north- 
trending ranges, commonly rising abruptly on 
east-facing scarps to elevations of 3,000 ft. to 


5,000 ft. Trees reach the crests of the lower ranges. 
Mackenzie Mountains are a rugged mass of north 
to northwest-trending ranges and broad dissected 
plateaux, separated from the Franklin Mountains 
in the north by the broad lowland of the Mackenzie 
Plain which is not unlike the Interior Plains in 
general aspect. The northern ranges are mainly 
bare, rise to 6,500 ft. in elevation, and are separated 
by broad tree-covered valleys in which the principal 
rivers have carved broad gravel-covered _ flats. 
South of South Nahanni River the mountains are 
more compact, reach 5,000 ft. in elevation, and are 
mostly tree and grass covered. Liard Plateau lies 
at about 3,000 ft. elevation. Relief is low and the 
country flat and rolling, tree cover heavy, and 
exposures limited to the higher ridges and low 
canyons along the rivers. Lakes are rare in the 
intericr of the mountains but are fairly common 
within the eastern ranges and Mackenzie Lowland. 

The mountains are formed of strata which range 
from Proterozoic to Upper Cretaceous in age with 
only beds of the Triassic and Jurassic missing. 
Over 40,000 ft. of strata may be present in the west, 
but the thickness decreases to the east. Strata of 
Middle Devonian and older are mainly of carbonate 
composition whereas younger beds are predominantly 
shale and sandstone. The structure varies from gentle 
folds in the plateau areas to broad anticlines and 
synclines corresponding roughly to the northerly 
trending ranges and valleys. The folds are broken 
by thrust faults on some of which displacement has 
been directed eastward and on others in a westerly 
direction. Some ranges, particularly those of the 
Franklin Mountains, are underlain by west-dipping 
thrust faults and the strata locally closely folded. 
The Laurentide glaciers, which occupied the plains, 
penetrated deeply into the mountains where there is 
also evidence of Cordilleran ice having flowed from 
the higher country to the west. Some of the higher 
ranges of the Mackenzie Mountains were the sites of 
local glaciers. 


Results and Conclusions 

(1) In an area of 100,000 sq. miles the bedrock 
and surficial deposits were mapped and about 
225,000 ft. of stratigraphic section examined in 
a period of nearly four months by a party of nine 
geologists at a cost of $167,500. 

(2) Inso far as the stratigraphic work is inseparable 
from the geological mapping the cost of obtaining 
both types of information only slightly exceeds the 
cost of obtaining either independently. Accordingly, 
the total cost of the operation may be assessed 
as $1-68 per sq. mile mapped or $0-75 per vertical ft. 
of section measured. An approximate division 
of total cost according to time spent on the plains 
and in the mountains results in costs of: For the 
plains, $0-90 per sq. mile and $4-20 per ft. of section ; 
for the mountains, $4-00 per sq. mile and $0-48 per ft. 
of section. 

(3) From a comparison of work done by all 
methods used on the operation with that which 
could have been done using only the conventional 
methods of travel—that is, ground, canoe, and some 
fixed-wing flying—it is estimated that a large part 
of the stratigraphic data on the plains and only 
a small part of that in the mountains could have 
been acquired by the same number of geologists 
working independently in three or four seasons. 
To reach many of the exposures, however, would 
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require an inordinate amount of time spent in 
arduous and unproductive travel. For all practical 
purposes the remaining information, mainly from 
the stratigraphic sections beyond the outer ranges 
of the mountains, systematic mapping in the 
mountains, and isolated exposures in the interior 
of the plains, could not have been obtained by 
conventional methods. 

(4) The heavy tree cover of much of the plains 
and southern mountains had a considerable effect 
on the time spent by the geologist in reaching 
bedrock exposures and prevented close examination 
of many of the surficial features. More complete 
coverage than that obtained would be possible 
with higher-powered helicopters, more time at the 
disposal of the geologist in walking and boating 
from available landing sites, and operating at a time 
of year when water levels on creeks and rivers are 
low and gravel bars exposed. 

(5) With helicopters profitable use can be made 
of the breakup and pre-breakup seasons, whereas 
canoe and ground work cannot start until the rivers 
and lakes are free of ice and the ground dry. 

(6) The operational methods used were found 
satisfactory. Of these the day set-outs were least 
satisfactory mainly owing to the uncertainties of 


OCTOBER, 





1958 249 


being stranded by weather changes or aircraft 


unserviceability. With a large party continuous 
helicopter traversing cannot be maintained without 
loss of geologist’s time except where most of the 
party are engaged in other work. In this regard, 
the versatility of the Bell helicopters of the type 
used or similar models make it ideal for work with 
objectives comparable to those of the Operation. 
It is powerful enough to lift men and equipment in 
the mountains and small enough that it is economical 
to operate on traverse and land at restricted 
locations. The Beaver is an excellent support 
aircraft, particularly with regard to its performance, 
in the hands of an able pilot, in operating in and out 
of small lakes, an essential consideration which 
more than offsets the limited load available for base- 
camp moves. For the latter purpose a barge or 
periodic assist from other aircraft are required. 

(7) The area covered by the operation is but a part 
of the 400,000 sq. miles underlain by similar 
sedimentary rocks of the northern plains and 
mountains of western Canada which have been 
scarcely examined geologically. Similar investiga- 
tions in the remaining areas could furnish re- 
connaissance and detailed information within 
a few years. 


Chance Sand Plant in South Wales 


A coal preparation plant. based on the Chance 
sand flotation process has recently been put into 
operation at Maesteg in the Llynfi Valley of 
Glamorganshire, South Wales. It has been planned 
as a central washery for the Maesteg Group to clean 
coals from Caerau, Coegnant, Bryn, and St. Johns 
collieries. The plant, designed and manufactured 
at the Erith works of the General Electric Co., Ltd., 
who also supplied the whole of the electrical equip- 
ment. The plant is designed to handle a wide 
variety of coals varying in ash content from 
7% to 23%, the bulk of them being between 
10% and 15%. They are all in the semi-bituminous 
class and a few of them are coking coals. The 
cleaned coal is intended mainly for domestic 
consumption. 

Sink-and-float tests covering the range of Maesteg 
coals from maximum to minimum ash contert 
exhibit the noticeable characteristic in all cases 
that the intermediate fractions are higher in ash 
than the coarse coal or the fines. The tests show 
that from all the seams a clean coal could be 
obtained from the 8 in. oversize by picking out the 
occasional pieces of stone or shale by hand. An 
intermediate fraction would have to be washed, 
but a saleable fine coal could be obtained from the 
raw coal in most cases by direct screening. 

It was evident at the outset that the main 
consideration in drawing up a scheme for washing 
Maesteg coals, with their widely varying ash content, 
would be flexibility of operation. The coarse and 
fine fractions are first screened out and the inter- 
mediate size is cleaned in a Chance cone, itself 
very flexible in operation. The density of the 
medium can be changed simply and rapidly by the 
adjustment of calibrated valves and a middling 
product can be taken off when required just as 
easily without interrupting the operation of the 
plant. 


The 8-in. oversize from the primary screen is 
normally loaded direct into railway wagons after 
passing over a picking belt, but provision has been 
made for crushing and cleaning it when necessary. 
A by-pass arrangement on the secondary raw coal 
screen in the form of a hinged flap, or ‘‘ flopper,”’ 
enables the fines to be separated at either of two 
sizes without stopping the flow and without having 
to change the screen plates. 


Coal Preparation 


The plant, with the exception of a wagon tippler, 
is housed in a single steel-framed building, the 
tippler being under separate cover. Coal enters 
through the wagon tippler, which has been designed 
to eccommodate all standard types of wagons from 
8 tons to 24} tons capacity, integral with the 
tippler being a weighbridge. The coal is tipped into 
a hopper, from which it is drawn by means of 
a Sherwen vibrating feeder at a controlled flow 
regulated at 250 tons per hour, and drops on to a 
conveyor-belt which elevates it to the primary 
raw coal screen. This takes out an undersize 
through 8-in. round holes, the oversize passing 
to a picking belt. The oversize, which is normally 
of finished grade, is sent direct to the boom loaders 
over the rail tracks. If it should need cleaning, 
however, a pick breaker has been provided to 
reduce it below 8 in., whence it would be taken by 
a belt-conveyor to join the feed to the secondary 
screen ahead of the Chance cone. 

The 8-in. undersize goes by conveyor-belt to the 
secondary raw coal screen, which is fitted with 1}-in. 
round holes on the upper and } in. round on the 
lower deck. As the minus 1}-in. raw fines are low 
enough in ash to be saleable the “ flopper ’’ at the 
end of the lower deck is kept open and all 1$ in. 
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}-in. undersize, the combined 1}-in. product being 
taken by a conveyor-belt to the raw fines bunker 
for loading into railway wagons.. 

Oversize from the secondary raw coal screen, 
whether on 1} in. or ? in., drops direct into a Chance 
cone 12 ft. in diameter. Clean coal is discharged 
over a weir at the top and dewatered and desanded 
on a double-deck shaking screen with 1l-in. and 2-in. 
round holes on the top deck and a l-mm. wedge- 
wire screen cloth on the lower deck, which also 
removes a minus } in. degradation product. The 
sand and water passing through the wedge-wire 
screen gravitate to a sump from which they are 
returned to the circuit, while }-in. holes at the end 
of the wedge-wire screen separate the degradation 
product, which is taken to the raw fines bunker 
by a Redler elevator. The 2 in. by ? in. product 
from the lower deck passes direct to its loading 
boom. The 2-in oversize from the top deck is 
sized on a second shaking screen with 2?-in. and 4-in. 
round holes, the products being conveyed to the 
loading booms. 

When middlings are being made in the Chance 
cone they are dewatered and desanded on the 
clean coal screen, a portion of which is isolated for 
the purpose by means of a dividing plate. A Fraser 
and Chalmers Pennsylvania single-roll crusher, 
24 in. dia. by 24 in. wide, is provided for crushing 
the middlings through 1} in., the discharge dropping 


into the Redler conveyor, which elevates it to the 
raw fines bunker. 

The refuse, sinking to the bottom of the cone, 
is removed by means of two discharge gates which 
are continuous in operation and fully automatic, 
opening and closing alternately in a pre-determined 
cycle. The screen has a top deck of perforated 
plate to take the shock and wear of the falling 
refuse and l-mm. wedge-wire screen cloths below, 
through which the sand and water are removed. 
They are collected in an intermediate reservoir for 
transfer to the main sand sump and eventual 
return to the circuit. The refuse drops on to a 
conveyor-belt and is taken to a bunker for subse- 
quent disposal. It is intended eventually to trans- 
port it to the tip by means of an aerial ropeway. 

A small quantity of effluent is bled continuously 
out of the circuit in order to prevent silt from 
accumulating in the system and affecting the 
operation of the cone. It is pumped to a thickener, 
the underflow going to a vacuum filter. The de- 
watered material is normally sent to the raw fines 
bunker, but it can be diverted to the refuse conveyor 
if its ash content should be unduly high. 

The plant is run for two shifts per day with 
a throughput of 3,600 tons to 4,000 tons of raw coal. 
Its operation is supervised by a manager. Two men 
per shift look after the Chance cone and ancillary 
equipment and a third takes charge of the boom 
loaders. Two more are stationed at the picking belt. 





Trade Paragraphs 


English Electric Co., Ltd., of Marconi House, 
Strand, London, W.C.2, in a recent statement 
announce that as each company’s diesel engines are 
complementary and jointly represent a power range 
of 20 h.p. upwards, they and W. H. Dorman, Ltd., 
of Stafford, have entered into an agreement whereby 
each will promote the sale of the other’s products. 

Johnson, Matthey and Co., Ltd., of 73-83, Hatton 
Garden, London, E.C.1, are issuing a new series 
of technical data sheets on the subject of low- 
temperature silver brazing, which will provide 
detailed comprehensive information on all aspects 
of the subject. Some of the sheets will deal with 
design and material selection and others with the 
solution of specific problems. 

Allen West and Co., Ltd., of Brighton, recently 
issued a folder which gives an illustrated description 
of their complete range of built-in starters, control 
gear, and accessories. This makes reference to the 
modern trend in industrial design towards smooth 
clean contours and the elimination of angular 
projections and points out that the equipment 
described conforms to this. 

Metropolitan-Vickers Electrical Co., Ltd., of 
Trafford Park, Manchester, have introduced a 
range of nitrogen-filled sealed pattern mining 
transformers with Class H. insulation, for use 
underground in coal mines. The units are specially 
designed, both in shape and size, for convenience 
of installation and are lighter than conventional 
oil-filled transformers. They are contained in 
robust weld-sealed tanks, which are easily cleaned, 
and are fitted with specially developed metal-seal 
bushings. The maximum case temperature is no 
higher than that of conventional oil-filled units and 
the nitrogen is under pressure, a special switch being 
fitted for leak detection and warning. 


David Brown Construction Equipment, Ltd., of 
Hanworth Park, Feltham, Middx., draw attention 
to a new U-blade attachment to a David Brown 
50TD crawler tractor as used by the N.C.B., North 
Eastern Division, in stock-pile control. In this case 
fitted with a standard angledozer blade the 50-h.p. 
tractor handled 90 tons to 100 tons over a 30-yd. 
haul in each working hour. When a ‘ U”’ blade 
was substituted the machine handled 140 tons to 
150 tons over the same haul and in the same period 
of time, spillage being reduced considerably. The 
design thus enables a bigger load of light material to 
be moved over a longer distance without excessive 
spillage. 

General Electric Co., Ltd., of Magnet House, 
Kingsway, London, W.C. 2, has been entrusted by the 
Anglo American Corporation of South Africa with a 
contract fer electrical plant and equipment valued at 
£59,000. The order covers the driving motors, 
control gear, and high-voltage switchgear for an 
a.c. winder to be installed at the President Brand 
Gold Mine in the Orange Free State. The new winder 
is designed to raise a maximum of 230 tons of rock 
per hour from a depth of 5,600 ft. and is of the 
multi-drum Blair type with four ropes and two 
skips. It is driven by two 6,600 volt slipring motors 
with a combined output of 3,600 h.p. at 600 r.p.m. 
and the control scheme incorporates facilities for 
dynamic braking. The mechanical parts of the 
winder will be built in South Africa. 

Holman Bros., Ltd., of Camborne, Cornwall, 
announce that a number of modifications have been 
made to their 404 impact wrench as a result of 
accumulation of experience of its use in a number of 
industries. Within its maximum capacity rating of 
600 Ib./ft. torque at 80 lb. per sq. in. air pressure its 
performance range makes it suitable for a wide 
variety of purposes, notably rock bolting. Little 
effort is needed in the use of this tool, it is stated, and 
the torque reaction is negligible. When sufficient 
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resistance to turning is met impacting commences 
and continues until the bolt is either fully tightened 
or released. 

From Climax Rock Drill and Engineering Works, 
Ltd., it is announced that a new company, Maxam 
Power, Ltd., has been formed which is to be based 
at Camborne. The announcement reflects the 
tremendous developments in recent years in the 
automatic control of production processes and the 
ensuing demand for pneumatic, hydraulic, and 
electronic control equipment. It also demonstrates 
the success achieved by the Maxam division in the 
production of pneumatic cylinders, valves, and the 
other parts involved and the pioneer work in 
introducing automatic and semi-automatic control 
to a wide range of industries. 

Murex Welding Processes, Ltd., of Waltham Cross, 
Herts., are now producing under the generic name 
of “ Muraflux’’ a group of new powder fluxes for 
submerged-are welding. Muraflux A is the first of 
these and it has been specially developed to meet 
the need for a high-quality general-purpose flux 
for the submerged-arc welding of mild steel. It 
can be used on either a.c. or d.c. supplies with 
welding currents up to 900 amp. and on all machines 
suitable for submerged-are welding. The flux may 
be employed with a mild-steel filler wire containing 
approximately 2°, manganese or with a normal 
mild-steel wire. Both types of wire, known as 
“ Murawire W1 ”’ and ‘“‘ Murawire W2 ”’ respectively, 
can be supplied. When used with Murawire Mura- 
flux A produces good-quality welds of a high radio- 
graphic standard and it can be employed for Class 1 
work. It is suitable for either the single-pass or 
multi-pass welding of various joints in mild steel, as 
well as plug welds and the building up of worn mild- 
steel parts. Good penetration can be obtained and 
unfused flux can be recovered and used again. 

The company announce that Dr. M. F. Jordan 
has joined their staff as leader of the Fundamental 
Research Section of the Research Department, 
in which capacity he succeeds Dr. W. D. Biggs who 
has left to take up an appointment in Cambridge 
University. Mr. H. J. Wellard has also joined the 
Fundamental Research Section. 
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Fairey Air Surveys, Ltd., of 24, Bruton Street, 
London, W.1, call attention to a continuous 
printing machine for use in photographic survey 
work which can be used for the rapid on site printing 
of the spotting film used in geological reconnaissance. 
It is suitable for 35 mm. or 70 mm. negative film and 
is readily portable. Adapting the machine for either 
size of film takes only a few moments while the 
appropriate printing drum is fitted to the centre 
shaft and the guide plates on the feed side are 
adjusted to the required width. The machine 
prints lengths of up to 100 ft. maximum of film at 
a constant speed of 9 ft. per minute and the exposure 
is adjusted by varying the intensity of the printing 
lamp. A viewer is provided between the negative 
feed spool and the printing drum so that the negative 
may be viewed continuously just prior to printing 
and the exposure varied if necessary to compensate 
for changes in negative density without stopping 
the machine. The viewing light is an orange safe- 
light so that the machine may be operated in a 
darkroom with other photographic equipment. A 
tunnel from the lamp house to the printing drum 
prevents light spill outside the machine. The feed 
spools are on the left-hand side of the machine and 
the take-up spools on the right, the upper spools 
being the negative to be printed and the lower spools 
the positive material. From the feed spool the 
negative passes through the viewer and then meets 
the positive material, after which both are threaded 
round a polished roller and fed on to the printing 
drum. On passing round the drum good contact 
is ensured and at the top of the drum the printing 
exposure takes place. After exposure the negative 
and positive are separated once again and rewound 
on separate spools. The printing drum is driven 
at a constant speed and both take-up spools are 
power driven but at a faster rate with slipping belts 
to ensure a continuous steady take-up from the 
printing drum. Over feeding from the feed spools is 
prevented by friction discs on the feed spindles 

Imperial Chemical Industries, Ltd., of Imperial 
Chemical House, Millbank, London, S.W. 1, call 
attention to a new booklet published by their 
Nobel Division at 25, Bothwell Street, Glasgow, 
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which is the third edition of Blasting in Collieries. 
This covers 44 pages and contains 49 illustrations. 
To quote from a part of the introduction, the 
Nobel Division manufactures and supplies a com- 
plete range of explosives and accessories to meet all 
blasting requirements in coal mines. This book 
describes these products in detail so that users can 
select the explosives best suited to their conditions 
of work. It recommends methods of use and sets 
forth the regulations for the storage of explosives 
at collieries. The present edition has been extended 
to include information on mine air testing which is 
of special interest to the colliery deputy and shot- 
firer. The book has been compiled in accordance 
with the British Government Regulations and with 
the rules laid down by H.M. Inspector of Mines and 
the Ministry of Power. Over 60 years have passed 
since legislation was introduced in Great Britain 
to govern the use of explosives in coal mines and 
the first Permitted List issued. During this period 
Nobel’s Explosives Co., Ltd., and its successor, the 
Nobel Division of I.C.I., have played an important 
part in the developing, production, and servicing 
of safe explosives for use in mines. The range of 
explosives and accessories available is adequate for 
all blasting operations and continuous review by 
the Division’s research department keeps it 
thoroughly up to date. The industry thus obtains 
full benefit from the most recent advances in 
blasting technology. The Nobel Division also 
maintains a technical service department staffed 
by mining engineers and demonstrators, who 
maintain a close contact with the industry and are 
available for consultation on all aspects of colliery 
blasting. 

Denver Equipment Co., of Denver, Colorado 
(London office : 15-17, Christopher Street, Finsbury 
Square, E.C. 2), have published a 4-page bulletin 
showing their Model 12-A wet reagent feeders and 
cone-type dry feeders. The wet feeder provides 
continuous operation, light weight, and laboratory 
accuracy to 2,250 c.c. per minute. A stainless-steel 
float valve permits the use of quantity storage of 
reagents in other locations. As many as 10 cups 
attached to a revolving disc dip into the reservoir 
and empty to create a stream. The slow speed 
pouring prevents cascading and increases accuracy 
and special accuracy in measuring feed rate is 
accomplished by moving the feed trough into the 
stream. An adjustment indicator permits a visual 
check of the trough setting without removing the 
aluminium cover. A 1/20 h.p. motor and a speed 
reducer with 100 to 1 ratio provide unvarying speed 
of disc rotation. 

The cone-type dry feeder has three simple 
adjustments to give accurate feed control—speed, 
depth of bed, and amount of discharge cut. Dry 
reagents fall on a revolving disc where an adjustable 
collar regulates the depth of material. An adjustable 
scraper then removes a uniform portion of the 
chemical as the disc revolves. A vibrator to prevent 
packing in the cylinder or cone is included with the 
36-in. feeder and is optional on the smaller sizes. 

Another bulletin deals with the vapour-tight 
spiral classifier based on the company’s “ Cross- 
Flow ”’ principle. The cross-flow classifier is, it is 
suggested, ideally suited for classification and 
washing at elevated temperatures because the 
lower bearing is located above the pulp level. This 
overcomes the difficulty experienced by submerged 
bearing classifiers when pulps have high temperatures 
or acids which attack the bearings and seals located 
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below pulp level. Fitted with a vapour-tight cover, 
pressure-tight feed opening, and overflow discharge, 
as well as sealed sand discharge housing, the unit 
is capable of retaining pressures up to 15 Ib. and 
can be supplied in acid and corrosion-proof con- 
struction. It is available in all sizes from 6 in. to 
60 in. diameter spiral. 

Dow Chemical International, Ltd., of Midland, 
Michigan, U.S.A., announce that they have intro- 
duced an improved polyacrylamide-type flocculant 
known as Separan NP1O. Among improvements 
are higher purity, increased solution clarity, and 
greater uniformity. Operational characteristics of 
Separan NP1O are the sane as of its predecessor, 
Separan 2610, which has been discontinued. The 
new product is used as a flocculant in filtering, 
thickening, and clarification processes in the mining, 
chemical processing, water treatment, and other 
industries. It may be recalled that Separan 2610 
was introduced to the mining industry in 1954 and 
that its use in the settling and filtering of water- 
dispersed solids has revolutionized many steps in 
mineral processing by decreasing material losses, 
increasing product recovery, decreasing the required 
filter area, and reducing waste disposal problems. 
In uranium milling—for example, considerable 
savings in plant construction, labour, and operating 
costs have been reported. Other uses include 
thickening and filtering clay slurries, thickening 
and filtering flotation concentrates, flocculation of 
solids in lime-sulphur processes, clarification of 
potash brines, settling of impurities in borax 
manufacture, removing ferric hydroxide in man- 
ganese purification, filtration of coal washery slimes, 
settling of muds in alum manufacture, and filtration 
of gypsum in wet-process phosphoric acid plants. 
In water treatment it is used to improve clarity, 
increase the settling rate of precipitated and 
suspended solids, increase the throughput of existing 
equipment, and decrease treatment costs. 

The company have recently published the 28th 
annual edition to their Flotation Index—that for 
the year 1957. This covers the subject under the 
three main headings Flotation Research, Mineral 
Dressing—General, and Milling operations. 

A more recent announcement by the company 
refers to a new, high-activity, polyacrylamide-type 
flocculating agent, Separan NP20, which has been 
added to the range of flocculants. Described as 
“ the most active material available on a unit weight 
basis. This means that less flocculating material 
may be used or the same amount of material will 
provide more flocculating activity in a given 
application.’’ Separan NP20 is a synthetic, organic, 
water-soluble, high molecular weight polymer which 
is manufactured as a white amorphous flake. It has 
uniform effectiveness over a wide pH range. 





Gi 


In th 
of the 
Germar 
Gruga | 
were d 
mining 
applica 
one or 1 
follows 
that ac 
up a neé 
for the 
better 
veying 
securit 
supple 
labora’ 

Airt 
their ‘ 
with tl 
specia 
coupli 
ensure 

AG 
phalia 
driver 

disc b 
p Aue 
24, B 

Appli: 

protec 

again 

was t 

use O 

emer} 

Cr 
posit 
drillit 

Crael 











it cover, 
ischarge, 
the unit 
yb. and 
oof con- 
6 in. to 


Midland, 
ye intro- 
occulant 
vements 
ity, and 
‘istics of 
lecessor, 
d. The 
filtering, 
mining, 
d other 
an 2610 
954 and 
f water- 
steps in 
l losses, 
required 
roblems. 
iderable 
perating 
include 
ickening 
ation of 
ition of 
1 borax 
in man- 
y slimes, 
iltration 
plants, 
clarity, 
ed and 
existing 


he 28th 
that for 
ider the 
Mineral 


»ympany 
de-type 
as been 
ibed as 
t weight 
naterial 
rial will 

given 
organic, 
r which 
It has 





German Mining Exhibition, 1958 


In the latter half of September, under the auspices 
of the Steinkohlenbergbauverein, Essen, the West 
German mining industry staged an exhibition in the 
Gruga Park of that city. While most of the exhibits 
were designed specifically to appeal to the coal- 
mining industry certain items may well have wider 
applications and brief descriptions of some of these, 
one or two shown by British firms, are given in what 
follows. The period of the fair was noteworthy in 
that advantage was taken of the occasion to open 
up a new DM. 14,600,000 Central Research Institute 
for the mining industry. Its task will be to find 
better techniques of deep mining, to improve con- 
veying devices and coal quality, as well as to better 
security measures in shafts. Research work can be 
supplemented in attached physical and chemical 
laboratories. 

Airtech, Ltd., of Haddenham, Bucks., introduced 
their ‘‘ Free-End ’’ hose coupling which does away 
with the need for special tools, loose clips, and for any 
special hose preparation. Incorporating a nylon 
coupling and terminal the device is claimed to 
ensure an absolutely leakproof and secure joint. 

AG Eisenhiitte Prinz Rudolph, of Diilmen, West- 

phalia, in addition to mechnical parts for electrically- 
driven winding machinery, were demonstrating 
disc braking on friction sheaves. 
» Auergesellschaft A.-G., of Friedrich-Krause-Ufer 
24, Berlin North, in conjunction with Mine Safety 
Appliances Co., Ltd., of Glasgow, were showing 
protective equipment of all kinds, but particularly 
against respiratory hazards. Ondisplay, forexample, 
was the M.S.A. Lamb Air-Mover, which can make 
use of the compressed-air or steam line to provide 
emergency ventilation in confined places. 

Craelius-Diabor A.-G., of Diisseldorf, were in a 
position to demonstrate various types of their 
drilling equipment and tools, including the new 


Craelius ‘‘ Prosper ”’ drill. 

Deutsche Waggon- und _  Maschinenfabriken 
G.m.b.H., of Berlin-Borsigwalde, had on show 
portable air-conditioners for use underground 
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developed in their industrial refrigeration depart- 
ment. They are claimed to have high cooling 
capacity and to be economical in operation. 

Dorr-Oliver G.m.b.H., of Wiesbaden, were 
demonstrating their well-known range of equipment 
for dealing with sedimentation, classification, 
filtration, and drying problems. A new comprehen- 
sive brochure in English was available at the stand. 

Eimco Corporation, of Salt Lake City, U.S.A., was 
through its agents, Fassbender, Siepman and Co., 
G.m.b.H., of Dusseldorf, showing a wide range of the 
muck handling and transport equipment they 
manufacture. 

Austin Hopkinson and Co., Ltd., of Audenshaw, 
near Manchester, were showing the ‘“ Pikrose ”’ 
automatic hydraulic haulage gear, together with 


auxiliary equipment. In conjunction, Samiia, 
of 2, Place Mangin, Douai, France, for whom 


Austin Hopkinson are the agents in the British 
Commonwealth, were demonstrating light air 
hoists, a most handy type of sheave block, and 
their device for dust control, in regard to which 
it is hoped to give more details in a future issue of 
the MAGAZINE. 

Hugo Herzbruch und Sohne, of Essen-Bredeney, 
in conjunction with Hereulare, Ltd., of Anstey Mill 
Lane Works, Alton, Hants., were showing ‘‘ Her- 
cularce ”’ lining for shafts and underground roadways, 
as well as reinforced concrete lagging for steel 
supports. 

Klockner-Humboldt-Deutz A.-G., of K6ln-Kalk, 
had available for demonstration a wide range of 
their concentrating and conveying equipment 
including their wheel separator. 

Olin Mathieson, Ltd., of 17, Old Bond Street, 
London, W. 1, were showing the Armstrong process 
of air blasting. 

N.V. Nederlandsche Réntgen-Apparatenfabriek 
(Evershed-Enraf), of Delft, made a feature of the 
‘““Cendrex ’’ equipment for the quick determination 
of the ash content of coal, an apparatus which may 
well find wider uses in determinative mineralogy 
and mineral processing. This device is based, in 


principle, on the difference in the diffuse scattering 
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of X-rays in the sample under examination and a 
standard preparation. From this principle an 
apparatus was developed in the Central Laboratory 
of the Staatsmijnen, Limburg, Holland, and adapted 
to the needs of the mining industry, favourable 
results over two years in the coal washeries of the 
National Coal Mines from a number of prototype 
“ Cendrex ’’ apparatus having led the Stamicarbon 
N.V. Heerlen, Holland, to decide to manufacture 
the Cendrex equipment on a commercial basis. 

Ruhrstahl A.-G., of Witten (Ruhr), among other 
items were showing air conditioners for use under- 
ground, either in blind ends or in cases when water 
is not available. 

Salzgitter Maschinen A.-G., of Salzgitter-Bad, 
were demonstrating a wide range of the equipment 
they manufacture. Illustrated here, for example, 
is their useful bunker train for use in tunnelling. 
They also had on view a loading machine for heading 
work underground, drilling machines and carriages, 
especially types for large-hole work, and core ring 
cutting machines. 

G.W. Schauenburg und Sohn, G.m.b.H., of 
Miilheim-Ruhr, showed rubber hose and rubber 
lining, a feature of their stand being a working 
demonstration of the ‘‘ Linatex’’ cyclone sand 
separator. 

Hermann Schwarz A.-G., of Wattenscheid, had 
on view various props for face support, including 
hydraulic and friction devices, such as are manu- 
factured in this country by Hugh Wood and Co., 
Ltd., of Gateshead-on-Tyne. This range includes 
particularly the clamp-ring prop, which, it is 
claimed, is immediately full load bearing. 

Siemag Maschinen- und Stahlbau Netphen 
G.m.b.H., of Netphen, were able to discuss a manu- 
facturing programme covering all equipment for 
hoisting and decking, including complete skip and 
cage winding units. 

Westfalia Dinnendahl Groppel A.G., of Bochum 
(WEDAG), had on view a comprehensive selection 
of the wide range of mineral separation equipment 
they manufacture. Particularly interesting were 
examples of hydrocyclone washing plants. 


RECENT PATENTS PUBLISHED 


ear copy of the specification of the patents mentioned 
in this column can be obtained by sending 3s. 6d. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


6,406 of 1944 (800,791). B. J. Fontana. Separa- 
tion of uranium from thorium. 

11,935 of 1955 (801,743). UNITED KINGDOM 
Atomic ENERGY AUTHORITY. Extraction of pluton- 
ium and uranium. 

26,875 of 1955 (801,397). RHOANGLO MINE 
SERVICES, Ltp. Electrodeposition of metals from 
slurries or pulps. 

30,910 of 1955 (800,717). H. G. Burks. Separa- 
tion of pyrochlore from calcite, apatite, and silica. 

31,806 of 1955 (801,007). H. M. Hopson, Lr1p., 
and L. F. Mott. Apparatus for indicating the 
density of liquid flowing in a pipe. 

271 of 1956 (801,403). CHEMICAL CONSTRUCTION 
CORPORATION. Production of iron oxide and sulphur. 

7,213 of 1956 (801,789). Jaruza A. G. CHUR. 
Separation in dense liquids. 
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8,710 of 1956 (800,745) and 8,523 of 1957 
(801,028). STAMICARBON N.V. Wet screening of 
solid particles. 

17,958 of 1956 (801,156). STorRA KopPaARBERG 
BerRGsLacs A.B. Method of treating molten metal, 

24,796 of 1956 (802,037). BapiscHE ANILIN- UND 
Sopa-FaBrik A.-G. Chloridizing roasting of raw 
materials containing iron and non-ferrous metals. 

26,129 of 1956 (799,385). 
Production of boron. 

35,090 of 1956 (800,900). Mine Sarety AppLi- 
ANCE Co. Collectors for rock-drill dusts. 

2,940 of 1957 (799,297). Dorr-OLiveR, INc. 
Combined flotation and clarification device. 

8,862 of 1957 (799,389). STAMICARBON N.Y. 
Separation of particles by sink and float. 

11,051 of 1957 (801,059). Prep. INDUSTRIELLE 
DES COMBUSTIBLES. Apparatus for a density 
separation. 


Horizons, Inc. 





NEW BOOKS, PAMPHLETS, ETC. 


pepe Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 
482, Salisbury House, London, E.C. 2. 


Uranium and Thorium. By L. Grainger. Cloth, 
octavo, 204 pages, illustrated. Price 25s. London: 
George Newnes, Ltd. 

Geological Aspects of Mining. By JOHN SINCLAIR. 
Cloth, octavo, 343 pages, illustrated. Price 50s. 
London : Sir Isaac Pitman and Sons, Ltd. 

Chilwa Island: Nyasaland Protectorate Geo- 
logical Survey Memoir No. 1. By M. S. Garson 
and W. CAMPBELL SMITH. Paper boards, 127 pages, 
illustrated, with plates and maps. Price 15s. 6d. 
Zomba : Geological Survey Department. 

Base Minerals in Southern Rhodesia: Southern 
Rhodesia Mines Department Bulletin No. 6. By 
R. B. ANDERSON. Cloth, 184 pages. Salisbury : 
Department of Mines, Lands, and Surveys. 

The Geology of the Phillips River Goldfield, 
Western Australia : W.A. Geological Survey Bulletin 
No. 110. By JouNn Soroutis. Paper boards, 240 
pages, with one plate and 17 figures and 16 plates in 
a separate atlas. Perth : Government Printer. 

Western Australia: Report of the Geological 
Survey Branch, 1956. Paper folio, 7 pages. Perth: 
Government Printer. 

The Solomon Islands : Geological Exploration and 
Research, 1953-1956. By JoHN C. Grover. Cloth, 
folio, 151 pages, illustrated, with maps. Price 40s. 
London : Crown Agents for Oversea Governments 
and Administrations. 

Sicily : Bolletino Regionale Minerario — Idro- 
carboni. Supplement to the Revista Mineraria 
Siciliana. Paper covers, quarto, 140 pages, with 
113 maps and explanations. Palermo: Libreria 
Flaccovio. 

French Equatorial Africa : Notice Explicative sur 
la Feuille Mayoumba-Ouest (Carte Geol. de Recon- 
naissance 1 : 500,000). Paris: Librairie Thomas. 

Oil and Petroleum Year Book, 1958. Compiled by 
WALTER E. SKINNER. Cloth, octavo, 799 pages. 
Price 42s. 6d., post free. London: Walter E. 
Skinner. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 
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